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Abstract not available for JP2007244399 
Abstract of correspondent; US61 32970 

The Invention Is directed to methods of shuffling polynucleotide variants. The methods entail conducting a 
multi-cyclic polynucleotide extension process on partially annealed polynucleotide strands having 
sequences from the plurality of chosen polynucleotide variants, the polynucleotide strands having regions 
of similarity and regions of heterology with each other and being partially annealed through the regions of 
similarity, under conditions whereby one strand serves as a template for extension of another strand with 
which it Is partially annealed to generate a population of shuffled polynucleotides. Shuffled 
polynucleotides are then selected or screened to identify a shuffled polynucleotide having a desired 
functional property. 
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» (Ifv h) A^ISfnS (9. 10) o 5>$fAftgS8§58K:«gttT?fcS*;'.'<* 
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Stf, HSW^^T^fBIBtfc-e^ft V^c LT fe. Ilftlfl^ K^JCfuftM^ (con t 
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[ 0 0 2 1 ] 40 
Wi n t e r ft J: t>' & II if 2? # B (i (43, 44) it s 7r-ff XfAT?C8lOft 

? fc**S^bfeo LfrL, ft 5 OJ/^f Z*tiffiSi*.0l#StoasffiKtt# LTft t> , ^ ft $ 
*. WJ I® S n 5 □ H a y a s h i S (48) it, fi ft # ft ft £ tf P C RKi5#»R# ( s 
c F v) Kfttf3K#CDRffi«©rai$£HR£&«ftLTV>5. 
[ 0 0 2 2 ] 

CarenB (4 5) B7>^Aft-<yeiKffl»A*ffiffl-rS*»«*Ba©^fiaa# 
77y-«Dffl#&*.£&gfcLTft!K *5'f77!J-lli4SiR^-*-*tbT^ 

5, t^oT, ^raji^ft-rsaw^-A-oKK^L^ K6nfc»©fflSSAicwifi«n^ so 
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C a 1 o g e r o £ (4 6) j5itf G a 1 i z z i 5 (4 7)tt*fflRn*a9«* t 7*7X 
HUgf ^Sil/flSCt^i^Ltl/^o R a d m a n 6 (4 9) li, ^H5XV-y 
fL K J; •} /\ 7" 'J y ^?tf»«Sn5C fcSSSUTl^. 

[8BBtf»i*L J; 5 i: t III! 10 
[ 0 0 2 4 ] 
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[ 0 0 2 5 ] 
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* 8 Witts URJtiSjK'J ? * U** FBB?U3:fcBaft£tt3iI?y 5? * FE^iJO 

it h * , R $ » k f* if is s n # y ? * u * f * * xf/ * ft a * a - - y ^* s n /t # y 20 
y ^ 7° ^ Ko^ii^'f ^^y-s, ^u^^^Ko^^/KEJUfci D^-^&nsBfa 

[ 0 0 2 7 ] 

#f£0Jltt, 7 7 ^ -f -f -fiSfFJIX £ 'J y ft. tc (iSHX * U >M 30 

f*£ffi*jfffif s„ #7j&«, (1) r^yp^2nftt;ij^^f Fiftfif-fxy 
fe*tf**3- Ft § HJEtttf y 51 u** K*^tr» 1 o«ftoas?4nfe7-Y^7 y - 

T > C C T*±tB(DMiltt# y 7 * FtfHH«fcRI-©EHI©1fi«&£-&L, 
SCTJ:fiO*U?^l/*f-K$fta3i;-li:«SSfXt5l8, ft <fc (2) ftSKl 

y FfbttP c Rif tits^ttTt'f «7 7^^y F^f it, PCR«fi*«ttf<fe 

7 ^7 Utf?- FOMWWfl' (M?L&\ 1 0 %^ig^.S) tf, J§ 1 (DmikVWtRZ ftfc =7 -f 
7~7 y >^-ffK#fiE*-f , ±IBi?SfiSt7°-;Wi, 

Ji\ * y/**Jttt U-b 7°£-, ""T^F, 4-yri - «, if'J^y, Sfttt|SO?i6ftS?h 

-f 7. 7° W * y ^7°f- F\ Infts ^7°f- Fi«ft (peptidomimetic 50 



(6) 



JP 2007-244399 A 2007.9.27 



) tKW, *±tf WSEfil«EWI4, f£$K fflft, ** ± tf W 51f § g » (08*.tf* ftkftg 

ttft MSffitt, £M> albas 14, JiMtt, £fctt«ffllJS±T?#;l Bft 

[ 0 0 2 8 ] 

^> Ht?n> ^ l t-f y tr b p k & vt p c r tc <fc 5 ft m w c 5 ft £ „ 

[ 0 0 2 9 ] 10 

r- P K&l^T 7 ^ y MbS ft, l#6ft£77^;*:yh£?t±fflJe£fet±£tl#:^L 

, LTfflina^^^ft, w > tr # Kfe 5 ii a j« 5 'f 7^ u >^-£Mf 

[ 0 0 3 0 ] 

-&tofc««ifffl6fc^**-±T?*p--:x^£fc«it?i**u ± f e # 8? & ^ # - « ffi 

fits. 

[ 0 0 3 1 ] 

> Mb S ft * V» , Iti®WfeEa^UTXt;y-AWfCttfflBllia^^^-±T^D-r: 

> ^ s a it 5i $ ft , «• g ft > muz ntc ? 7 ? v <d * y ^~mm (o m & % m* & 
*. * ft , ^ > e # k * # s w» ? ^ 9 y - o * > - & j*-r 5 » 

[ 0 0 3 2 ] 

ffi*'&fe'*©£8tt*it3Sf5fci&K:JI#£ft3o 

[ 0 0 3 3 ] 

* ^ W 7 7 ^ ^ r ^ - ffi S ffl X ^ U - - V ^ IC 3B -f S 7* ^ ^ U « ft Kft (0 5 
'T77'J-SI)St8SS«attt5. (1) SftfeSLft, * £ 30 

OlKStl57^77'J-^>^-^l, J E-LT±E©»jI14#y?*U-*7 t K3:fc{4* 

II|(D7 1/-i»7-^ (frame work) MM <0 M # * SfT f 5 1 8 , 43 i tf ( 
2) ±fBOH3itt* U 5t * KSfettn f- b T 7 9 ^ * > Mb b T 

PCR<DJ|!«K:ai1-S*ftTT?*©77^^yh*»J«b, ; f-fttJ;D±l3 7'7^^>'h 
SfBI«SLT> CDR0tfffifcS^£fc£*£S*-SM*#y?*U*^K<OMJS 

7"-;l/^ff^L, ^ftC t t-3TCDR©fi^^t5*^&-g--rS±fBHIlJ3)c7 0 -;l/(Dffl^^ 

#y s * v** k©£h«h# ($Jx.&\ 1 o fg 1 <d*h&<dhjr$ ft § 

54 75 'J y/S-^tc#ft#f\ ±BM#7-/W4, CDROt^fx§$», * 40 
LT77^-f^SIftfflX^J-^>^(:g«T'fe5Ti'X7'l/^Stlfcfi*?)7^ 
r7'J-*l!«t5Ii*S^t5, &KKJSUT\ SliJ3Sc7°-;l/ti^J6?*S$ft/cx tf 
r--7° (SIC) tft$tS»H«7'fr7y-^yrt-41Rt5ftl6K, 

-x^y-xy^'^git, zn® zmm<DWiRz n%nsi&5 4 75 v ~-cd * y^~ztw 
its. i&s k is u t , t»oiD?sn5iffli7'f77y-o?iy^-ii, i~»i o 

[ 0 0 3 4 ] 

fi£-3T, 1 O JK ± © % H * » S 2 * §1 * y 5? * u * f- Y * "\ 

mXt §73?S^»ffi$ft§ (CC?»iZ*«#'J?*P*?PttfIOt'fX07y^ 50 
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** © 5 y ^ a 7 7 ^ * > h * ± tf * y J * * i' # ^ F © *s & ft * p-a-ti & 1 *» 7 v 
^yhKatt"rsie;±flBi*«75y^yn«oHi-©iii«T?±iBi*»77^^y 

e 1 n5i*i77i'^yhoii ; £'fy> ( 7-^ti: i E>t'f>'*a' < !-ht sis ; & £ 

[ 0 0 3 5 ] 

tt2#fflt*-y=f5i*u:*f-Hfc> mzft%7y?k7 7V'*yh<DMmKffimt%3:m-z' 

26r> T, T?±IB^ U =f? * U** Fttt&Stf 'J?* l/^f- FtcH-ftiEBScfcfcHMB 

i *ii7v^">< y ncsttts, is ; n - * ffi is ± f a i ? ? * y v&r 
-~)\>L, z LT&mmft-stirz 2 y 5? * F^ff^t§iftTT\ #&ns 
i*il77^p<yho*ffl**y^7--^tt i &£-i'y^a^;-h-r§iS;RifSi;:cj;t3 
±!EOlS^Elt5Ig I &V^T?, MSffgS tlfc 2 y * * b * KKJUfr 5ffl 

»*. £ y/^H^^Ii-T Silt: £ ») , SifWiStt^ff 20 

[ 0 0 3 6 ] 

tlllt^oT^ CC1?±|BOSft5»S#y5tfU*^ Kff±IBflFI»#y 5? * U * 

rt*mm<DV4 z<D?v?i*itz*my7 ? *y hKwmt ra- 

ftfSBfc~,£0 : #ffiR]ftfSB£&^T^ IS : WkMVr y ~7 * fc$*r®f# h tl § 7 > A 

ft 2 #i7 7 y h ^ 1 *i7 7 y b c^ttt §11 ; ra-ftiBis Tin #fl 7 7 
^ y h^7--;n, *uT»s*y 5? * u^?- KE*u*-&£-r«** 7ft 2*«*y 

t) „ ^v&tfy Ffcus^ttesifs- 

[ 0 0 3 7 ] 

Fi^g^tsaiat), tin^y ? * u** 1 f*«»!u *lt 2 #«*s!#y 2 * 

Utff-FOifcHtfJBJSSftS^Sfcfcfr"^ 8I?#y*7--tf©#«ETt?±E«ll77? 

[ 0 0 3 8 ] 

* % BJ3 (i $ It s t° y 7 F * n - F f § * y 5? ^ u * f- F * <fc tf / £ fc K ^ 11 S5 s 
3\^t^Mt^ # y 5? £ l^f- F?:SIit § fcfetc, y t? F a & <fc Xf / S fc -Y > £ 40 
IC * 3 # 'J 5? # L-^f- FB»J80fi6/B*iI#T3o 
[ 0 0 3 9 ] 

#f§Bjiasfc, (flAif, * + 7^ f Tstu tm*y *t 

Hs #y*7--tf, 7° a x 7- if ft 2!) S fz « 7 -f ;1/ X y / A (WXS, + 

( $1 , paramyxovi r idae) „ ^i^S^y)-f*X (or tho 
myxov i r i dae) ^ 'N/HX^ l/ha^^X, U- * 7 t' ;V X > 7 / 

7-OVXft2f) Olffl*Blffit8ft»e, *'J?*U*f Ksa*oiffl*a«t«. 
*S^^**t*^TH*5Bfra»iftaK7-f;l/X*>^^H©^T*fcH:--95*3-K-r 
§SB?iJ^SS^bT, DT^Ofi^-a-to-tirOx k' h - 7 «fc tf KB » A K <fc !) ft SI * ft S iffi £1 
Oi t? F- -7'%^^-r 5#&fcil# 1/, C©J:5 4Sa)j!Snftf'f;VXity/^«B, 50 
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[ 0 0 4 0 ] 

Strife*'** feitf t h«fi?}l&*Ofc«>Efflffl«n#S*SI 

li^ at© sift (DNAtio*<7^yaito/cJ6©7^f 

[ 0 0 4 1 ] 

*fSBja, d n Aia^iJo^MK-^o/cfe©^ y # ? $ * y Mb&^o-'^GDJiffliH^ 

[ 0 0 4 2 ] 

ja-rs^ffitHi-So co^sa, mm<D®ny (losrcaii) #aft* 

[ 0 0 4 3 ] 
[ 0 0 4 4 ] 

fflfg rDNASIuJ tt* p-©E^J0M^ffi**.tf£U5*£lcteffl£ttS. 
[ 0 0 4 5 ] 

48 H ft ffi SI * ( 09 *. fcf h c r e / 1 o x « J; tf / £ It ft f 1 p / f r t^XfASH) % 
[ 0 0 4 6 ] 
[ 0 0 4 7 ] 

tsa§i»t§. e^t, r pi — <d fe h j a % htfcfcsKu 
f fctiKHws'Jo^ v y- t h * fc«^»7 5 ^ ^ > h jtra-s 

[ 0 0 4 8 ] 

- as #k its n t? s (-r ft t)-s iwi-T?fe o , ttjtfcw k mm tft a, *fci± 

# l> ^ 7"f- FE?iJ U ^ 7°^ KE5U K ffl-T'$> 5 d t Tc & K 

*«r, &&E8I ttatacj mmmm ttatacj ksisl, ^lt#b,iie?ij r 

G T A T A J IC ffl ffi W X' * S o 
[ 0 0 4 9 ] 

jmtojbsu^ 2 o«±©# u 5t ^ u*^ v (ourn <d mm^mmt ^> rob k mm s 

n§ : r # PI E £ij J , rttlffl^S (comparison w i n d o w ) J , r flH ?0 W 

— ttj , rEJiJl-tto^— bvr-i'j , feitf rgmwH — ttJ 0 r#jaE8lJ 
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E*JJ*«0fc»0»#fcLTffi/B*ft5«£<DE*UT?fc5; #fB£7>m* J; D*tftK?iJ 
($J;U;r, EJUaKi^Sns^JS c D N A £ BJte^Efl] 0* 9* V F ( 
Hl£fcteE12 (b) ©tf U 5? * KEJU) ) £ ft # R9 BB 3\ it 

S££ft c D N A S/fcttae? E5IJ*-&WL#S. -SfiC #JBEJU«4>ft < t 2 0 5? 

« 18 £ « '> ft < £ 2 5 ? * ;t ^ F © ft £ t D > f ITL 
fcf L '> ft < £ fe 5 0 5? * U 4- f- F © ft $ T? $> & . 2 O O ^ "J ? ^ btf F * ft € ft 

(i) 2 oo#u ? * FMT?a«oE5ij (.tftt>*>, 5i±ft# u * * u*?- vmm 

© - g|5 ft ) ft If W Li, ? LT ( 2 ) 2 OOt' 'J ? ^ f FIST'Il/MC-gt LS^EJlJ 
ft£ S MiS ©T', 2o (Sfcl4*-ftW±) U 5? * l^f- HIHOEJUItRtts 

ftSWlcil, rjt*effl«J KfcTcS 2 -po# U 5f ^ K©E5U*Jt«-r 5 c t Jc J; 0 10 

sass fts E*Jtf8iKi _ 5JaffiiH#ftraj£:fej:tfjt«-rso 

[ 0 0 5 0 ] 

©a^o-k^^Fft^i/^ t c y * * ke^i # '>& < 1 2 ooiit§? 

£ P^-f- KO#ffRE?U fcJtttSftfl x * It d d T»l4Jt«ffi«e*»* 5 t'y^l/tf F 
E 81 © BP 53- #\ 2oOE5ijOll7 7^y^ V hO/cJ6E, #ME9J ( # in 3: fc B * * 
3-tftV) icJt^T 2 0 %ttT©ftf;bnSfcttfcfc (f ftfrls <y 7°) St»i5c it m 
M*ftM^£fci6©x iB^JOftSftr^-ry^^Ftt, Smi t h *5 £ W a t e rma 
n (1981) Adv. Appl. Math. 2 : 4 8 2 © Jl flff ffl H tt 7 ;1/ J 'J X A 
t.fcDxNeedlemanfc.fcO-'Wunsch (1970) J.Mol.Biol 20 
. 4 8 : 4 4 3 ©tlRltt7 7-l'y^y h7;WJXAtJ;?), P e a r s o nJoilfL i 
pman (1988) Proc. Natl. Acad. Sci. (U.S.A.) 
8 5 : 2 4 4 4©iH^£&KM1-3-9--5HC<3;<^ 'J X'i (Wi sco 

nsin'Genetics Software Package Release 7 
. 0, Genetics Computer Group, 575 Science 
Dr. , Mad i son, WI£fctt«GAP, B E S T F I T , FASTA, <fc 
ffTFASTA) (Dn^lia-^llfflCJ;^ SfcttttSKJ:Dfft>ft1#, ? ITl^ O 

[ 0 0 5 1 ] 30 

ffllg rEMBi-ttj Hs 2 y 7 * KE5U^j±«*i«K:tJfeo 
( -T ft fc -b * Kt^tci^^t) cfcftfctttSoJBRrETura-tt©^- 

■fe>"r-$> , J (4, «»Jc3fc^ 6 ftfc 2 oOEfllftJtRISttfcfcfc t> TJt« L, Hl-O&lft 
IMS (0M*ti\ A, T, C, G, IK Sfclil) jStpiJjOEjflltft^TiUStiioa* 

TftfclK Jttt^-TX) T'UD, JtbTiStl 00*»ltT, EWPI-tt©^--fe>r 
-5>ft83 c fcfc«fc !K »£?n§o *0^IH»T-ffiffl SftSfflfg rilfii-ttJ (K # 
y?^U*^FE5lJOWf«*iSb, t lTBI 'J 51 f Ftt, '> ft < t t> 2 0 © if g 

tS?^ Kffcff OJtRIRigfcfcfc ») „ «»fctt^ft <H25~50^ l^f- F 

©«#£fcfcD#i5BEaifcj±«L'r, '> ft < £ t) 8 0 % © e ?y n - tt , i?si<tt'>s< 40 

tfi8 5%<!)|-tt, fLtlS"L[J9 0%~9 5 FOEiBl-tt, * ffl # 

fctt'>ft<i:*»9 9 % ©IB^JIsi-ft^WTS K?iJftS# L, C d -pttETU H-tt©^- -fe 

y 7- - 'J a , * y 5? * u * 1- f S3 m ft # & e n t it ^ § c t k ± •? » s * ft , co^n 

KE8II4* tbiR««tc^fc D , ^»T'#P,ISH?iJ© 2 0 %WT©^*£fcti#Ap^#* 

[ 0 0 5 2 ] 

; iiit f p * i/ i\/ iJ si ft sts 7 5 y m © ^ - 7° a -t y ^ & <t ?>* x u * 

- >7f 36 0 ! 7 5 F#WilSIft *f § 7 5 7 « © 7°« 7 X/^^V* <t Xf 9 )\> $ 5 50 
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r-f^*J:tF^^*-y*e**o !fSl^S#W75/lOfI^*-^ii : y y - n 
[ 0 0 5 3 ] 

fflfg rfflRj riia ( h o m e o 1 o g o u s ) J , feSl * ft $ ^ IE £0 ft* ffi 

©g£ttffiJUIB©RI--tt0* : fc<fctf>W:7y £V 3 y^tt (0M*.«L ttSgfSid 10 

[ 0 0 5 4 ] 
[ 0 0 5 5 ] 

^mmrnvmrns nzmm r rase j a, ai!in»3tjbfiK*j;tf«ffiWKM)iw»&n5 20 

X I I -fWEKJKBf«*fl-LT TfflUBffittffcfcS' ?*;Pf § c fc KiffitS * y/<* Jtfc 

[ 0 0 5 6 ] 

mm rs?^Mj a, iiy^^^yhAH^^astifetift^Lt^iftts. riff 

[ 0 0 5 7 ] 30 

o 4-° y 5? * u * f <d m at, s & & IE a # ft m m t* % s c t * « r f 5 „ 

[ 0 0 5 8 ] 

*1*S»4S««*J;tfSiJOM)iJpy?^U*f-Kfc**"rs»4i!««*^tr{:l;feS 

fc ft ft t 5 . 

[ 0 0 5 9 ] 

mm r«wj #y ;* * K*ssi&T*?iHt*3 c t sfctttfy 2 * u*^ k&«j 

[ 0 0 6 0 ] 

*WitD»i?ffiffl«ti5ffl» r * hi j tt , # y ? * u * k , 8l77^n, £ ft « 

[ 0 0 6 1 ] 

2 tommy ? ? * y h <D-%vfi tm-vmmit^t %ti\ is^ss^tts) a, 
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[ 0 0 6 2 ] 

mm r^SJ it, »£g«»E7iJ©EBIfc:fctt3gfb, SfcS^T'f-KOEBJfcfcW-S 
[ 0 0 6 3 ] 

Vfr^ftK 1 U 5? * U*?- KE5"JOfeffl!lO**SU4 5 ' ; 2*«#'J2* 

l/tff- KEJUOfefllltffatt 5 ' fifat^So «r£ R N A |?1 *© 5 ' 5 3 ' titXKDfi 

*s¥35FIrI t ; RNAtraUiB^J^tL, 43 RNAII1I05' 5 10 

' iJC-pfe§ D N A§|±©iS?lJfiiS£ r _t M S3 ^IJ J VV> ; R N A fcRI &BBJU*#L, *5 
itf3-KRNAOfifi*©3' *4$©3' fill K 26 S D N A «± <D E?U ffitt* TT?5itSE 

[ 0 0 6 4 ] 

Sltfe^Tt F K ji D(Sft*fc3fegsnTV">fcl/'>£W ( "7 -f ;l> X * £ ty ) lC#fttS*'J 

^ 7° f- F $ ft it # V 2 * U * f- F E % it > Ji *S # ft f S E £0 1? * § „ JS f§ ^ 

[ 0 0 6 5 ] 20 
£W©E8J V L S I P S ^7°f- FE9K #U 2 * U**- KEW> fc.fctf/tfe 

V ;^f'J*7 7->"fift s c F v ) x-f X T'l/'f 7 -f y'y V - , I'JV 

?L»ft) hubs fctiait© * 5 ft^{*wjt^6f^«*n5«itti***"ro st#m, 

, *W*W»©WTCIB«* tiS x * y y ?7 y •fe-i' § c £ K J; D > #^©^y 

/^iflafffflootif^ (t4ti^ 2 oo? nfe* u ^7°^ f 30 

[ 0 0 6 6 ] 

:i ( f ft fc< 15 , * ;V fS £ K: * "3 % , ffi £ K ^ T {ft © ffi ft © m % © IS # =? U ct 9 fe & * 

S±T©ift^ : ?a© / >ft < tfe»50% (€;Hclo*f ) £r-^tyfij&l?2D £„ — ttWfctt 
, HKWfcttttftfflJStoH:* fi J* tl * K # f § ± ffi S © tt 8 0 % ~ 9 0 % «fc t) ^ < 

Wattle* fcttaSftf§ftlf-») , C C Tf ttfi^ftltt + JtWK^-OK^^ffi^ 40 

e.ft§ 0 rs«a^ (<5oo?;h» % feitfTciR^^yaitiie^^atttBia: 

[ 0 0 6 7 ] 

*wnB«i?ffiffl«n5fflis r^a^w^ffj it, mm, ph, w*y§sa, tttt^> * 
itf'iwi«©^i3^w^7^-^-i?feoT, cn&tt4#Ri*ift4»fc3i'&i" s» ftitf 

-TSo fiaj^tf, ^swft^^ig«*ttTT't|«^nsp«iBfi^^^§«iSrt^ft«, 4 

l*W*fr"eJ65. -f y F Pls¥SiSii?«t<:3iWft^ y V F oSSIft li, — JRWKS 
-)ISE> ^y^D4If»iffli50~ 2 0 0 mM NaC lift 
UKCK pH6. 5~8. 5, 2 0 - 4 5 °C, itfO. 001~10mM 2fI-Y4" 50 
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y ( m * &\ M g ' \ C a " ) iSflKBUl 50mM NaCISftBKCl, p H 
7. 2-7. 6, 5mM ~ «i A f" * > * £ * b > ^ITLtfltfO. 0 1-1. 0 % © 
(01* tf. B S A) §tlt5 0 #>f # yltWffiffittSJ (T w e e n 
v NP-40> Triton X - 1 0 0) , iI#$J 0 . 0 0 1 %~ 2 96 , ftifiCli 
0. 0 5%~0. 2% (v/v) T?Utfltf#«El/»8. ft£ ©*tt * # tt ft* © # 8 

tss#ic ± o aw* nffSo -itswft^i ^©tcamc, wToaaf^***^*^ 

fflBTtEt?feDf#«:iO~250mM NaCU5~50mM Tris H C 1 , p 

H5-8, ~m*?-*y ( i mm* ft«fcif/£fctt&fi*u- h»jft*tf/* 

fctt#^#vtt!l®ffitt#Jfc«fctf/*fcttKH#**tf/Sfc « ?W ?S ft J; tf / * ft fi 56 
ftgij (sc int i 1 1 ant) © S31 & ?S *P & W 1" S „ 
[ 0 0 6 8 ] 

o*u?^^*f-K ( m *. f±\ si i © # 'J * * u * f t g su s n § ft s n k w k & m - © 

, * K W K H * © * ^ * 'J 5? # U * f- F E fll U aft * T* ^ 7 'J v F^liL&i/^ h 
ij y->*i y hftA^7'J ^^ti-->3 y*ttTT, ^ i o*'J ? ^ Fiilftit^ 
2 <Dt°V ? Z U*=f- F BB U: / W 7* U ^ -< X f 3 o 
[ 0 0 6 9 ] 

*wffltT?«fflsn5JBi r#»K#j i±, y ^^f- Fis^-tft^T v„ Fz-f >ft 

* tf V L F ^ * £ tr * 'J ^ 7° f- F * w - m t/3 K X ^ - -9" - * 7° f- F ( 0U *. > [ 
G 1 y-G 1 y-G 1 y-G 1 y-Se r] x ) fcrtLTMStl, 75;*SteiOV 
Sfc«*;V#*5'*4BT?ttiinKlft7 5 /»E?lJ*^*1f «. MKft & 3 - FMb 

* 'J ? <^ U * f - F IS & f % it tb K s O ft tf ( t e the r ) ■b^'^ y F 0 - 

ys'j-oie? iciosiwtn-F^ns, '>ft < t & 1 oioi8t§75/io 

1 o W ± © * y ^ ^ f- F -b ^ ^ y h & ft 5 * > ^ # K "P * S (01 * $\ The I m m 
unoglobulin Gene Superfamily, A. F.Willia 
m s ft £ A . N. Barclay, Immunoglobulin Genes, 
T. Honjo, F. W. Alt, SitfT. H. Rabbitts® (1989) 
Academic Press:San Diego, CA, 3 6 1 - 3 8 7 1 ( 

, t f wh-<d«*sk F'j, 7*, fy*;, ^r#\ * » t f © h n«e?ie?ij * 

[ 0 0 7 0 ] 

*««tT«fflSn5iU, SB rffi*jftfej*£«ttj ft J:tf rCDRJ Kaba 
tfiitfChothl ale* D^JSE*n5ft«rB»fflin?*S. C D R © S « tt 

, Siiienl^M^STcaKMJeW^;!/-^ (Cho t h i a ft J: If L e s k (1 987 
) J. Mol. Biol. 196:901 ;Chothia& (1989) Nat 
ure 3 4 2 : 8 7 7 ; E. A, Ka b a t 6, Sequences of Pro 
teins Immunological Interest (National I 
nstitutes of 

Health, Bethesda, MD) (1987) :ft<fctfTramont 
ano«o (1990) J, Mol. Biol. 215: 175) HTfeiftHStl 

mi 0 5 - 1 1 5 7 5 /t (W* 7 5 / It 1 - 1 1 0 ) ZfStSifi, ^ < 6^JSV>* fc 
(± ft ^ RJ S F * -Y y tt fe * 7fc , # SI K# © it &c 31 b T (/•> £ . 
[ 0 0 7 1 ] 

ftffi^p^yyonaRrsfiu«*fci4H«Rr^fB«tt> cDRttvuhis^oss 
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m rj a n ft k £ ?> * w £ n § r7i^-A7-^j fluw^eftSo 7 b-^y-^insicfe £ 

tfC D ROlB(iiElli:£iSiflt^5 ( TS e q u e n c e s of Protein 

s of Immunological intersetj E . K a b a t G> , $f 

4 J£ , U. S. Department of Health and Human S 

ervices, Bethesda, MD ( 1 9 8 7 ) . 145L 

7-*1S«fc:£Jtttfcra- (fiSSitSl, If 0%-9 5%J-X±) T*571/-A 
|§7V-A7-^I«) B, CDROEil3j;l?EPJfcfffflt§= CDRfftE, KM 10 
[ 0 0 7 2 ] 

# mi ffli * t? ffl s ft 3 js is rnj^-t ^ y f j tt, ^^AfcEBL {.I ft( ^ > ^ a & is 
ftffsiwsoa&tfegsi&^o^jBr-eaftsftSo rc^WK, Ris-b^^yniJKjs- 

2 075/MS©*£ (09*. If, 8-1 075/1) Tfifc 5 , 
:K<feDf#, ^ UTKftffiBf r>(4 l^-feT^-fuM (09S.fcf, fi#77^"^F> 
£ Hr7'*-*> 
[ 0 0 7 3 ] 20 

at), ES^iiSt It \t v > ^AJIgt J; ») #|gg£ ft S 7 5 7 »EJU*V> 5 „ 
7°^F«7^-A7-^7 t -7f;fcH:#fi^7 t -7£lt;M#, ^gE?!l%£#*#5o 
[ 0 0 7 4 ] 

?- F * n - F f § *° U 5? <7 U * f- F MBPJ <D -fe >y F ^ V> V>, L T £1 ft 5 © 4? 'J 5? * U f- 
F K 50 £ £ D n - F £ ft § 5 > ^ A ^ 7" t*- F © -t: -y F, ftStftctifeOvV^i^yf- 
F Sr £• ty Ik£- £ > £ H * ^5 o 
[ 0 0 7 5 ] 

[ 0 0 7 6 ] 

, «3£OBB5U7 l^-A7-^t4, p *s ~ F *3fi £ f S ^ S * ft 5 7 5 7 KIB?iJ © -b 
<y F * £ * ft , i/cliio^ftoilKP'fv'yi ;f 'y^'-0 7jSiDKt ; ef-7, 

f * w y^t^f s. rmMvmmmj a, wrstt©$ijpisi5H^#tyE?ij©ir 7 f 

•P S6 5 . (1) 2Offl0t£*©75/*©5fc£fc7>#AfclOV-©|B5IJI4, (20) 40 
1 0 ffl © B 50 © f ft T? & & <3 # , fit (2) 2 0iO«C75/K0lffl7y?A4 
1 (20) ' 0 * © E 50 <D ^ f ft T? fe & D ft 3 , ft £ © ffl H *5 J; If / S ft 

tt^^-e^^oaseoiD^ssnsoicWL, (3) ms©@b50$H4, *n?noi 

aSftflt^RrffiT»a6S2 0ffl©$*©7 5/l (&,fcI}V;£fcttWtg&J:b$*iy©757ft 

o^fn?t*i c fc^Rrffit«nfe*-&, rt ft ebi *) fc'>ft 

< ft SEflUDtfT'-fe v FT'fe^o ffiSOEJUfta, ffi 4 © £ ft ft 5 7 5 U 

*-&A,7£!>, ^LT/£fc&75/gEM©2J15£©+J-7-t:-y h^BiiRsnsas^^s 
fi*RlSE«2SffilI*SA,^t)S:H-r«. S£0E8I«I4, 7 5 7 I?B50 £ fc (4 * U 5? * U 

* ^ f ffi 50 o -f n s . cnsicRBS^navA^JAtf, ejii (nnk) , 0 * 50 
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£tf (NNH) IMiffeSfcSl^n^ (CCTNtiA, T, G, * It « C * « 

L ; k fi , g $ ft « t * « b ; * J; tf m » A * « c * m t ) o 

[ 0 0 7 7 ] 
[ 0 0 7 8 ] 

y^-KWtsmia. Kft (Hfosigft^i (09*ti\ <w;fx 

, IBiJ&L SfcBflS©**) tSf5t5€/^o-;Hnft^itffii»$attS) * MBS 

[ 0 0 7 9 ] 

* mm m t ffi ffl s n s r y # y k j « > v y $ ^ FE^j^fcttRi^-ir^/y his 

*U©J:$fc, (SSoHr^*--!fBI?n8»7*^5. S HI # © BR 1" * t c 5 K * ti 
file, /jN»fI*tt5i^4 , JifyHi:i'H\ JC-bT^t aiJ-^a^Wf 20 

[ 0 0 8 0 ] 

N K%%£ Z y ^ V & ? y F) ^g^*^§^?S7cti^?<D^;V-y^ 

if, ^y^A^7°^Ftt, DNAtt^'^I*>51'J > '04**t'Pl'*^*-l i: fi^ 

Lf!5o 
[ 0 0 8 1 ] 

*Mtf«fl?ti5fsi r^fj wftgtc ji^s? ns j \z, 

lte¥fcl?fPf 5«-&h Cttttn- KEJUfcftttRjflllcMttSftSo ttlJ *T ti K 313 * ft i> 

o 

[ 0 0 8 2 ] 

(7? Sfi) 

MfSlil^ ^ y \£ h v t. fa it 4 y M jP K *5 ^ T m M 7 *7 ? * > F * ft « # 'J * * ^ 

5 > ^Afc 7 5 > F ft U ^ITBIibt, ft & A BE 8 # ? S ft tt # U 2 * 40 
[ 0 0 8 3 ] 

[ 0 0 8 4 ] 

R#X¥^60«l*fflV'«T«fefi<SiW*n?#So Hit, * W3 « « T IB 38 * ft S D N A 
mRNAilOfifl) icefttlS, Sfctt^-Jn;**fi?<0ttaoS!OSEilflf8 (Sfi$ 

§atts) jet D»5ftf»s. 5ifi??n§««tt^sia« ( tcdrj ) ©*£«, - so 
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2$i(f4TCCDR3ftlft(9lWI»^fct0S^^nIt£t5 (01) - 
[ 0 0 8 5 ] 

c ©£&tt, 3ffiSlEJSi?S§^T? P C R t &Hft3o PCRT'ii, # U * 
»ffiO»*±tf^?©att»i[KI»WK:*lip-r5. LfrL, # y * 5 - -l?ia»»tt© iBfll 

fcBfffflj£T?«* MteSaJttOft* iff7>n75^^ h©ifc (t-f XT-ii^V^) fci , 
[ 0 0 8 6 ] 

§ 0 coctH, xy z < ^jiHrtt^ 3 («*a\ |p|UftjS©fi&£xt£ h-ytcMT 
^tlffS d t^II?tl5o w»j«{4*a»wj«tt*«#-r SOT*, flUtf* CD 

R 1 kt > C D R 2 CD ffi H T* fc£ M tti £ n ft V o 
[ 0 0 8 7 ] 

«n^sais#tt^ao« t («ab, ikB^T?^^-©) c d r 

5 (El 1 ) o 
[ 0 0 8 8 ] 

1 0 0ffl©Kft5BS?Sft5lfi#E5U©7->l'fcS*-rSCDRI4, 1 0 0 6 5I!3 t^- 
[ 0 0 8 9 ] 

E»(l, R0*^4PCRttiTOllRStl5CDR4ii;BlEM>fl!:«* (HI) 
[ 0 0 9 0 ] 

*»iOSatfe^T«!ffl?nf 5»ajHV?*l/*f FliDNASftliRNAtf*!) 

SLTfl^Cft^T-fe^tfSo » S U < tt , Kli5 0 b p~5 0 k b 

[ 0 0 9 1 ] 

ii#'J?^l/tfKli, P CRg)£ (*ISS^ 4, 6 8 3, Z0 2H5iffS4, 

6 8 3, 1 9 5 f) f; fcttftOHHI tfSSfcti* D-^y ^SSS«fflt5f Iti D *# 

[ 0 0 9 2 ] 

8ia# 'J ? * l/*?- KttLfcf 2*i|T?feS^tT'feSo 2*§JiM7} ; ?^ l#& 

ns i *«177 y hoiM^i^cMW?, iMo t, y ^xlt 2 # 

[ 0 0 9 3 ] 

»s^y5t^u*f-FKira-ftffi«*±tJ f fifa*y?^u* i f-Kfc^tiraaiH«* : fr , r 

[ 0 0 9 4 ] 
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75^^Hi, $?I5 b p~5 k bK±<07 7?'^yl't7y^At?Hfc?tlSo Jff £ 1/ 
< B , 7y^i77^"^M07^?S(il Obp~l OOObpflO, J: D » * U < tt 
DNA75^^>'h07vtSli^2 0 b p~ 5 0 0 b pf$5o 
[ 0 0 9 5 ] 

£»©-'y *£WT?> 2**81fcfcJ:, *5SW©73}SK:*v^Tffiffl«n#S. 

(a5bp~5kbt*S^ i5»Sb<ttl 0 b p ~ 1 0 0 0 bpOH?*5. 
[ 0 0 9 6 ] 

7 --If (0i*tt\ DNAs e I I ft li R N A s e) * ffl V T tfHfc S ft 3 . 
»ffla73SK*Dt/£tt'>^ft^1"57*-a--^03iaKJ:t)7>^^K:W»iSftfiS. 
[ 0 0 9 7 ] 

i ow±®flJis»Jlsfcffl^Tai5#WK?|!ffl;;£ftfc> c tuc£ <o ftj£©as§£tf 8fc 

[ 0 0 9 8 ] 

, J;!)ffSb<tt, {ilClO0'#Sgl77^^hOSSB> £«©0. 111% 
[ 0 0 9 9 ] 

o 

[0 1 0 0] 

toig-e, i *lil7 7 ^7 y n ft a 2 7 7 i'^ y f a , -&$£ft&^ 

jg©^fh*>?, $117 9^;* > KDl^lO^F £ — tt&iBi&q-r SfcttK, ^>^A&2 
#«$K7 9 ^ * y h fcSftlS ftf# 5. 
[0101] 

fcttffl*£t>2ftft5c:l:fe$7-c*H*ft3. 
[0102] 

^«i|?*5i^»Sy^U7^W4-f-Ft#ffi[l^ffi^^#r§l*§I^®7v^^>hl;ft 

»77^*>htf£®»fcJt"<;T 1 OMffif3fiS0K:*iiaSft*i5o 
[0103] 

SftS^H3ib/-c«IS!#y5f^U*^H©ii-&** , Bra*ftS*^^ HSiO^ft^ftfc 
E&*T£$l?77^yh£>fSlH!# ; $\Jl : 1 0 OiD^^^ttft'i&^bStlf ^ <fc t) 
# £ L < ft, tfcaptt«U 1 : 4 0 J: t) W * «\ SF£S# y ? ^ F«i^ U 

5? * K©*ffl t OI L£«^\ ffit^H (ffll*.tt\ IJ?«n5SIiO«ttK6^ 

>^A?g'fbSEa^y5i^^*f-K79^^ybK*iipffft#55>^A}B{b»4a!#y? 

^l/tf K77^7yHDl±$ii|5ll : li^iil 00 : 1?$5, ^LT<fcD»Sb< 
ti 1 : 1 fr> 5 4 0 : 1T*S5. 
[0104] 

? y ? hm&7 ? ? * y h <DU-&Mmte, m.\±^nx 1 *i«i77^^h*«it 

oi*iSt77^^>bio*^> Bti : 7--;VSn5 0 
[0105] 
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«i*SEttt5fe»6l::iai4*ft*ft£bll5, IH< Sfitt 8 0 °C ~ 1 0 0 °C t* 
t) , ±0ff*L<llfifia9 OTC-9 6TITf$5. il7 7 > h *Ittt 5 ftfet 
ffiffl«nf#Sflfi©*ffitt^ ff* (3 6) »J;tfpH%S$t5. 
[0106] 

8175^^ > Mitt*)** c fcfc «fc t)Stf7--;V«nfl*. »Sb<«, 
0 °C~ 7 5 °CT& t) , it)fSb< SfilS 4 0 °C~ 6 5 "CtfeS. (a«fi©3Cli*^ ¥ 

Ifi*fl!fflt«^li:J:!li8*ti|lStf, ^ntXSJ; £l55W£©g 

[0107] 

ISB^'JxfUV)*^-;!/ ( T P E G J ) $ /-cttigOgsAPfc J; t) i)Pii$ nff 5 o M 
m&teW S L,<tt0mM~2 0 0mMT?&»K £ 5 » £ L < (ittft&fci: 1 0 mM~ 1 0 0 
oiMTf*5. Stt K C 1 SfcttN aCIT'S D !# 5 . PEG ©BfittJff* L < tt 0 % ~ 2 
0 % T? $ 5 # , i!)!fH<li5?4-l 0 % TP & ■) 5 . 
[0108] 

7--/VS4afcSl7 7^7y Mi, «S U / 7-t'*itf d N T P (T&fr 
■B , d A T P > dCTP, d G T P, ftttfd TTP) (DSfeTT'-l'y^-a^-h^tl?) 
o $ W. # U ^ 9 - -b" & s Klenow^^^yK T a q # U * 9 - -tf , * fc « S S£ # 

[0109] 

ttlCft#t*. H-^*5«H^/£V«^, T a q^^7-^*M 5'C~6 
7:=.--;l/iS«*JBV , T48JHSttf§5o ra-T?a&J&IBHtf'.hSfc»^ K 1 e n o w# U * 

9--b~^\ 2 o^-s oicoHor--;vias*ffl^Tf s. ais#ttai^«ti 

[0110] 

# y $ =, _ -tf ^ 7 - - U y 9 <D m s 7 VPtmftK, ZfcteT -~ V y W&K 
5 > # A tt* 7 7 ? * h K SiAn s nfc 5 o 

[01 1 1 ] 

* l < a , ^^^;vti2ia~5oiHiK««n^ «tDJeF*t<tiioiHi~4oias«?n5 

o 

[0112] 

iSnillB, 5 0 b p 1 0 0 k bOiDTxiftZ^I^O^l/^f 
9 , f; L < fct £ <0±%-&*°V KS 5 0 0 b p ~ 5 0 k bT'S?. 

[01 13] 

'J 5? * Utff- If-KJIHtSnSo *S*tt«IS# V 5? * U ^ 

[0114] 
[0115] 

^-OSSl7 7^7yHi, «Di77^^yb*ififct50Tftt4<, »>5r075?4 (P 
C R ( * H It fF If 4 , 683, 1 9 5 # «fc tf 4 . 683, 2 0 2 ^) ^S^tS) 
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[0116] 

, ^O-yfblfS, ?|±miS£:fctt3 D N A 7 y h ©^SfcRTfllte-r 5 J: 3 

[0117] 

. ciomgrMmte, ff\w.<DmWkx-Jfkm.y ? v * y h*BSt?ft»icKRsnff?. aw 10 

O^aiif lODN A77^"^y Htft#t5„ 
[0118] 

«!l*.fcf, U F^©38£$J*^if *P£ftft £ 3- Kf S DNA77^7y 

«fc ») 1851* ft S * >/<*JH4* SK»WK:*V>T^jEP©7aS ( I" ft fc S , ^ > ^ 7 

7 w - x - * p v F ^ 5 7 i- - ) CJ:!), U # y F C IS # f S * ft 6 © ti 73 tc ^ T li 
®I2 ft!#§„ »igbfclltt»te*£rs*^*Jls:3-K*5DNA77^*:yhtfffi 

n % z > ^ t nte s m±£micM^m&* ^ z % z n b <omti k^^tm&.2 nm % 
o ffissft5£>^*K0&i^#*&ftfcSiiS#T?2&ftfc^ # > ^ soc hit 11 © # tt % 20 

4A*DNA77y^yh*HSf SftftC, lffl*«Sl£ttSllS5, 

[0119] 

Sit * # K O 7 5 ^ * V h 7 7 - S>M ± ^ ill £ * > * K fc b T IS 3! S 
tllii5^7T-i / "f-i'X7'P- / f->XfA (Pharmac i a, Mi lwaukee 
WI) SffflLfSCt^IIJnS. |»^DNA»7B, »-&*y/**Jl 

*s as 'n t » < „ f ^ t> is^d n A^^icj; d»»bic3- H^nsii^^y/^itt 

, ±|B07JffiK:J;5tfttU*«fcrJ : aW©fei6K:, 7r-J f t?lEr^X/l/-f ?n«. 30 
[0120] 

iMliOf (©D-'f^/l'^^ £l0*ffl© , 0-7 > *Hfre>0«S77?*2'h&/HV> 
TlSl?nff5i:l;«<?6lcIB?n, ir7*ifcfflttjrrS<Dil§Si**J'/<*K*3--K'f3 

DN A^ttSo ilOi^tlT, £5£K^fS^77^~x^-3;fc:ttgifSffitt£lr"tI> 
# y^*H#3t/R£ft1i5o 

[0121] 

, 9ff^S^^7^^^yFfe<j;tJ : -ll@©S/cS^tiKM<^^SIiljgtCi±i*1-§^li© 
■9-7"*fflOiB^«%fflV'«TSI«S*nff5. 
[0122] 40 

XliDNASftftRNA >y -b ^ ^ t - R N A *§tr) £ fg ffl b t# , DNAlfttJRN 
Att, 1 2*£lT*& JE-tHF ft<Dfi-**frtf D N A - R N A © 

©tt£ V3b K> WZo W% b < 14, ft£tt&8B?Utt 50-50000 S «© 

t# & c t ifi M m £ ft § o 
[0 1 2 3] 

M & ff m © IS S 6 f# ft !# , $J pBR 3 2 2 (0 j;n7 , 7X5Ki!l>6, * 

a- Wt£ftfc D N A £ fctt R N A 6 , S; ft « {f * © t» M (If, Bl#, 7 -T ;l/ X *5 50 
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fit 6 ni# § o DNASftHRNAB, ilSfdi ffltttftH Biffl^nfHo # V 5? 
^ U*?- Ftttf'J /• 5-«a«KJtS (P C R) ( * H W ffF H 4 , 6 8 3, 2 0 2 % ft «fc If 
4, 6 8 3, 1 9 5 J §)%mfBt%MmK& i )Wt>ftm& 0 h%^te^ # U * * U*?- F 

6 3I^f T- ©73 ffitc ± D ®S*J*tHt § c i: K ± D 5 tiff 5 „ 
[0124] 

[0125] 

5 D ISliiOiij^SPCRtiDfffiStliS. RtJtf-fcftPCRtt, * ^ E 5U K fr 

? * ix^-^ ¥<Dm^mmi)\ mmwmmitztmm it* u ? * u*?- f^ &»sstt, * 

-7Dt>)7J/)K 2-7577°'; Sfttt7i"JS'>'*Stf S. - IR W fc % C ft 5 

§ 0 7*077^^, 7 ^ U 7 7 £ >\ +-^U:y&H©«kd&ffiA8lJfef:fc$ffl£ftf#3 
o # U 5f * FE*U©5 ^^AISBSli, X«*fe{4*^«3t*fflV>S!H»fc<t-3 

T fc&J$ Sn»5 o i 5 Effiltf'If Jtlfc 5 F D N A 7 7 i'V > F 

JfdiDNA77^7yFtt. E . col K|A?ft, ? LTSSO/^X; FC7"- 

[0126] 

fcSV>«, #5£M©/.h£&il^*fflW:, ^I(C^3^Tl9i?tlf a §o ft € fc 5 * tl 30 

o 

[0127] 

o 

[0128] 

^ ^-OlRB-f y ? >7 Is*? FEW©** * J: tf #SS9J©?3 & * VTffiffl £ 40 
ft«fc±iMISfcffi#f S. *ISIB®»S!fcJ:7'v*5 77-^ 77-^5 
F. ti^frT, ($J;Ui\ U F a y -Y v -f y 7 /H y-tf 7 << )\> x , 'n^hx^* 

X, U * -f /I/ X* /^S + V^Jl'XiiJ!) , Sfett^oaRHid (ffl*.ti\ 
y/^Jt, */W*»*:y^#Jts 7°^ F£ y/^SO t?26»)*I5o 011*. tf, 
S^KE^Jtf <fc t> A t 5 F&cfctf 7 7-v>5 FtfJff* Ll/^ 4^a6cnB 

[0129] 

«r£&»Eai©S'&*ffltf ^ * ^K^a - >ftS tiS ^ ft ^ ti © 

§IlB!7P-yfiic ( c 1 o n a 1 1 y ) ±1 i|i £ ft t# § „ C © C £ n - > if ill ( c 50 
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lonal amplification) tftftlSc ft ft 6 «»E?U ©»*t» « 8 

in s n 5 a J* ft © » «* * * * ^ 5 * s „ 

[0130] 

*isbj5o d n a Bli^^Sti, *fc©E9J©7-;V±T?Wi»K:gil!iSnfc5o Hfiu 
Offifl|-egiJfl!)E5iJ7-r^5U-^iS^*tiffSo lo©E?U ©#At4, *!!© 

9j©«5#fc*»sK?ij©#Afr s. ft^>t\ »&*.©««* g#sn«israi4© 
gg, ftitf^-f ^5 u -owoiss, sa4«ns d n a ©ft£ kb^ x^Sl l 

[0131] 

-Y^VIs Stf* , tPA, IS**t>fi:n ©fcJ6^Wffl^fet)t#§a C © 7 7 P - ^ 
14, tt«©«» (0!Uti\ ^n^-*-, SfctiW y h p J', Sfcttjlfc?© 3 ' #HIR 

Itt^^^SftfettS/cf fflt$ Di5 0 C © 7 y P - f- ti * ft, U tf' IfV A $ /U4 7 
T/£^- (a p t ame r) t S /cfe £ S ?tf I 2 

[0132] 

/ftS. o © cfc 5 ft X * * - ;I> F © f!l it , ft&tru7V > P rtlsto, J3 i (f 4 'N V 7 ^ x 

*t?a&s (2 4) o ccBSl^ g^co^t^Sffi?J«i^©ii»^fct^tt5x 

[0133] 

nfiSo $i;U4\ r^?iisu (4, sw©^stco^T3iKLft^p»s ^nft©$i? 

■S3 fci&fcffiJB £41*15. W *. ti\ SftSnft^ft* (f ftfrlBs ftSUtt) £ 

»*f SlfitS^lliitSftl&KtltaBI. t^tjTs Cl©77 p P-^f4, $ > A i? V. 
tc 43 ^ § £©gfltf«3fiSttS£«l£l8i£ttfc M31 Lft b^^i^St 3 fc ft 

l#-»fiJjS%j*S"r 5 ft 46 K^ffl-P* D flic 
[0134] 

o u©KJSt4, {t5©W«C7 5 ^ * MbS n/fc D N A 5«fE?^SfiiT§/ci6t 
WfflTfe ( 2 5 ) o ft5£i*t57y^i.4ai77^^H4, Ml 

ici*t5iiiefi) i &oii77^^yFti:feti»^b'&5ni5 = 

[0135] 

#f£93©73S^ ffl*©fflSfc:fe<fctftlWWaSfflfc&Ki:Stt*.fc3 fc^ ^-©fflffifre. 

B, ^Ri, fi40kbO*?KSJR«h5. PCRKiOE. coli (5, OOOkb 
) ©±5ft^y/A*Ji«-r5Ci:tt, 1 2 5 ffl © 4 0 k b(077^^FttU§»2 
5 0 ©75-f V-^i^B fcf So il©7^P-^{4, +#ftiffi?lJx-£^?lJfflT?t ft^fc 
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46 K % ffl W V it & ^ o EJtlL, DN A s e I ^ffl^S^V iO^y^iv&Hk, ZtlfcU 
< 'b7 7 ? * y h (D ? frmUte , ^a<DRfl!6i6:7 F, 7'rv-*Sltt-rSo PCREJSfcfeV 

yyAfc^tfiffltsJ:, sift±* a©^ < ©^ t -r 

[0136] 

5 0 k bi^^^¥Kl7 7i i 7y HJ--l'XAMI?.tlf 3 ( H 2 £ #M © £ i: ) 0 «t 
£ * t & tl W {# ^<0/>77i'^>'hOllEJ;i5 4i^ ; lT.§tf^6^5" "o $ 7° 
7^V-4ttffllTS5n5fifSPCRiftO»li, ilBSnft^DNA<p6#5n5l 10 
ft K 8U 3 ft ft V <> CO7 7'0-f a^VAOV'ye^^tf lf$5tIt^tl5o 
[0137] 

Sgi?ti5t"'J £g ft # © 1 0 Br v. y # L,K%.tc\&W-7 y h\z7 

=7 V * y HbSftfcSo 

[0 1 3 8] 

( j y if # k s BlliS) 

iJBJfiKfeVT, '>ft < t 2 o©Hft £$I?IB?iJ;bs#ftT S*ffTT\ 
HftffllS'silASftSo 77^^>Hii«oaftiSSCj;D, If ±*BJfi^#A£ft*l 

i±frtBHgiSS?^Wt5lSx7 7-^^VA^ffl^Th7yX7x^h?tl| 
5„ 5 V» H: , $ K FIB 5U ft > x u £ b D t° U - *s a V , h 7 > X 7 x * a y % 'Jl7i 
^^3>, /Utnf^y^ (b i o 1 i s t i c) s g^ft^ffl^TSifflia^iS 

[0 1 3 9] 

@E?iJ © ^ £ * fi^* HI * £ - IB 5U ± K # ft f S ft S * v t i: tf* H $ ft § 0 ts t 5 
, 1t±*fflaiK:77^p<yh*illAbfe«K, £ ?6 ± Iffl US $4< it. loCtiilcSft 
f 5 #^^®BB^iJ § 1 o ©^ t> ^-StttS £ £ £ 5 & It , + #ft $t 

£tt©iB?iJ>V^ £ P - V fb £ ft Sftg^fe So #^^KiB?iJ©*Hl©-9-7'-b <y h 

&3;ft!S3 c t fe n^ns. 

[0140] 

R|-fiDfH«*WrS20©77^^>h*^ ^±IBJB'NiSA«ft5«^, 2 O © 7 7 
^VMBlcffiRHiSl^^^USCt^maSftfc. 20©^M#£$I?BB?iJW©;:©£5 
ftMx.Tr, v<o*M0«iHK:feV>Tr:fiSSSf*:Sfctt = fiSa{*:*4i:5. 40 
[0141] 

v> < ofr©M#5£*KE7U*^ *a±©«S» : f ±C#*EfS»^, fiiSx-CMfttf 
[0 1 4 2] 

-r § c ft & © m ± a is » « e # % m & * s n. $> k m k t k * ^ ft § . en *. a\ fiso* 

titc»bTtiip$ftsii , i4^PiTM?ft§^-&s mnmms nrcm^mmit, #s©«*t 

K SS ^ , SJR^ftlf^o #^^y^^H^U-fe7°^-t,1iS^T§i673©il^* s ma^ft 50 
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ft^DtW^SII^KtSJ:?!!:* SU O ~> ^ r A fc * V T ?g% * ft» § . 
[0143] 

*tfth\t 2 iii©fi&*.&g*w-5o 

[0144] 

»&*.© 2 Hi©"*^ *>I>fc*5^T\ MX-lf/tME^s 75©&S1t£«»iB?!l ( 
2©ffl&*.WS£«BtEai©-fey btfWSSWIS. co^i'^/HirtfS^na^ftlilKia 

s ft f§ 5 „ 

[0145] 

$ 2 ©£fctt*ftfcfflE< ffl^^-9--r *;l/fc*s^T\ BSL£3$tf£*Sftl# S c ^ t> * 
Kit) £fiS£ft#* *ftfc ± t> '> & < t l ooiFM&KjEBIfc J:tfM«»E?ija^ 
BttOJ:5ftI«SJh4l<^«tB»t1l5S', 1IR * ft § '# « K « » * ^ » * V * ft 5 
[0146] 

©E?UJ:fflHfiiSS*."i?#S J; ^ ffi©K?iJ ll-ft v» < -3fr©1H«fc£t?©K: + #** 
#£T?fc<Ttt=B:&ft^. 77^^bO*t2ftO. 0 3 k b ~ 1 00 kbO«l?$ 

D> cfcD»tb<tt0. 2kb-l OkbOllT'feSc ?-tltl< 7 ^ Ftfe^T, 

jwft©57>Kfr&aftsft5ffi?mtt©£T©wj£«»ffi?ijtt, m±mm^mxt §m 

£ ft It £ ft T 7 7 ;>< > Mb £ ft # ?■ o 
[0147] 

<<*y ; m?v y ; fc<ktfttRTf3fe»©&i!iaK:j:.5) K^Ksmis-rscfcicj;?)^ 

6 ft f§ 3 „ D N A fDlp ( DNA s eSftSi8©7^l'7-€5SSt§afcJ:oT 
7>^i77f^hi!)MHWno E8U4* i|fiJ[S If £ r> , tffcisffi 

•e«j»f«nff5o 7 ^ y MbK^jfcU 1 *®s fc« 2 #§it-& k> n % . saitf, 

fcilWIfifcUP ATSfflfc, ^ft&teik {b^M, SfdifiTltt 

[0148] 

©*, fwnsfts,. -goiotow, ^TowDiftasft^ji^s ft> ?lth 

[0149] 

Wi&WftmMnWWfc'o^rWtR-Z ft%o 

[0150] 

zft®K,^mmm&M<DWit l (Dy'--)\/%rci&Mmtes e . co 1 ioi^iiit* 

^ T ft Si Rl fig * ^ * £ - * P - >"fb * ft 3 o E . c o 1 i K $ V T g » ffl 91 L $ S ST 
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a tt>%rc, # s l v . 

[0151] 

[0152] 
[0153] 

[0154] 

* - k t£ ft t ^ § a* s it a ^ $ % - & e> «■ if * ft t v § ^ © -r n ? * k « ft § . 

[0155] 

*ssci d«§s$ ftfc ma© utt^wtsi »Eai#8ft* n as c testis. 

[0156] 

»8ItBBaitfraj£Sft;fct^ cft&©E5!l*'&tJl&±IIIIBStfGSJS*ft3. 
[0157] 

[0158] 

stifiSo M< * ;wc *3^t , » s H/->£gttfc*iins ft*assEyj©*ffl# > 
s /c a ft*© & © lit ft 5 £ u a § c 

[0159] 

[0160] 
[0161] 
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ill ft D » *J ft if £ $! « IS t *» ClSilffl JS^#X S ti « 

[0162] 
[0163] 

FCD^SODNAgfc&RNAlE^JfcftlSj&S&ftV"'.. 
[0164] 

IgfClMlftt'lft^ftitsryn-ftt, tt*OWfflftf^^Jt (011*. 
^ j y#- u ,( *y I , *tf#> t P A, # 4Wl/ * > ft H) fc£»Sf Sfci&fcfcffl-pfc 

»K:teESft#5o ^r^ci-f ti£Stt«»Eai (0!*.tf, /a^-^-ii^ -< V F 
x^yy, xyAyf-l^J, 3 ' #«1RM£ fc« 5 ' ^SIRM) * 

?££j£f SfcftKffiJBSnH So *7ya-fB, S«'I4D N AE?>J<DBfftfc*^T fe 
[0165] 

Sff* W ii W *S ■& * SR /I" £J±««]$iJPS£ftT^ft v» ;l/ - 7 * f* * X7WT 5„ c<DJ; 
5 ft X # * - ;P F © 0iJ & , ^g^'o^U VIJ/^^K )3J;i}'4MJ7UlT'Si. #18 

ft * »! -r s * k ffi ffl * n» s o 

[0166] 

tfSo *77-a-fT'[i> 0H*.tf* IjRStift^ft* (0U*.tf, ftSIUtt) fc««f 
[0167] 

# u ? * i/ ^ f e ?y * ffi $ f § it » t fa ffl s n t# > ccT'at^jnftiu^i/* 

[0 1 6 8] 

£'ft3lffJ©Mf8fcJ:tf$) ,; ?£<l&^©*4SgfcSffltt> 4 # a » ^ ii ffl S # ffl 1" § ^ ^ 

* f * re vmnw^^f^- fm (7syi-^s^J*stts) ©ras-ea&s 
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[0 1 6 9] 

7**- heal st*, sfciiffic^y/^iorVxyi/^f^stts. -iftt, ens© 

l^x J: t> SI 5 ft 3 « 

[0 1 7 0] 

JittcD^-/^ FrV X7^-f Ts&iis ail^/^-r U *7 7 - ^ © Si ffi ± © 7^ HE 

1" § 0 A{r x U 4" 7 7 -S>7-T 7*7 'J -BBSft Lfc^«>$££ tlfc&ft? * fett/jN^? 

U-trT 5 ^-) tkbKH'y + a^-hStif, * ft K «fc 0 H ^ ft a *g-& 

3^7°x KE5U«rSI^ Lftv^* x U #7 7 -^tf i: M §U «fc IK # £ ft !# 3 o 
HSftB^^ta^tS/^f'J*?/-'^*!? (fftfc^ 7-f7"7iJ-^^-) it 

£43 £ #7 7 -i^l S©^, C©±5iilIKSnrc/^f iJ*7 7-^7^f7"7 l J-^ 

foih^ij ( 1 o ^nt.t^> 0 to isft^siip c TWfr&Hf&a 1/17 

27 1 ^ | 9 1/1 8 9 8 0 ^, 43 ^ r>' |B1 9 1/1 98 1 8f 4 6tf t 9 3 / 0 8 2 7 
[0171] 

ftjg££5fljffl BTflTfe 5) , 43 £ XffS 2 'J ■^7 p x K8P# ({|*r ©ll!^£ ^'^R^ n 
-F-f5DNA^^^-©J;5ftDNAtCi|g-g'1-§) T't^JtlSl^? V^^i^f tl 

f t5i!^^y/^io7Y77ij-o4i^att^i:i:5ieiLt^§o jbshs 

>;^I/^^-DNAl^ftS, >S £ r 'J t 7 7 - ^ S ? *^ 7 7 - i> - £ » -3 < x -f X 
7 , P-r^X-rAtc43V^TX^y-~y^^n§©i;t5iSP«KLT, ^i6$5££ftfci!S£- 40 
?tJfbT7{"J--y^Jftf, IR^tlfti^^V/^I/^i'^-DN AaB-#C 
43tt3 D N *-0««43J;tfEaii*JEi&^ IR S ft § -5 7 5 'J - ^ 7°x F IB fll ( 

[0 1 7 2] 

^7°xF43itfii«©4-°yv-©7^77y-^^^t"iiffl©'>xxAtt, fi » *. # a 

* U * F ) O ^ £ b O 43 3 £ J* * & # T S fc ft ffi JB S ft 5 o 1 O O S! © # i* K 

§ R N Afl^jtf* 3!*? 43 -fctfP C R*«*SSH:ff 5 C tc «fc DH«2ftfc (T u e r k 50 
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liffGo 1 d (1990) Science 2 4 9 : 5 0 5 I E 1 1 i n g t o n 
fcitfSzostak (1990) Nature 3 4 6 : 8 1 8 ) „ ilCgfii!)' 
, f KS?H?*IS^t«DN AS?J*H£t5ft!6CiS6ffl?nft (Th 

i e s e nfcilfB a c h (1990) Nucleic Acids Res. 18 
13 2 0 3 ; Be a ud r ytiffj oy c e (1992) Science 257 
; 6 3 5 ; P C T ftffF&WSS 9 2 / 0 5 2 5 8 ^feitf$ 9 2 / 1 4 8 4 3 f) . R « © 

Sft. * LT^yf FO*S«47'f77 y -^fiScT S7??£ t Ltil^hTtft. - 

OJSB, PCT#|ftHM 8 8 / 0 8 4 5 3 ^, I 9 0 / 0 5 7 8 5 f , S 9 0 / 0 7 10 

0 0 3 ?, ||9 1/02076?, 9 1 / 0 5 0 5 8 ?, fc±t>* 9 2 / 0 2 5 3 6 ?lcS 

1 © * u * f * f gp # s fe <fc tf 7 7 5 u - * y * - © £t ft © ^ 7 0 F ia 5IJ * M T § £ 2 

CD # U ^ 7° f- F $ # * * f § Ml! * y ^ * K * tf * m % IB il L I LOi^iSSH, * 

in as ■< y e f a m & s k & w- § « jb k , # £ » *n* a& « „ 

[0173] 

x f X 7° U f£ ft fc ^ 7° ?" F E fll fi s «i«lCB3~ 5 0 0 0 7 5/lJ-Xl> ig SK « 

5~i oo7;;i, * u t utf u « ft 8 ~ 1 5 7 5 / » o a « ® £ s * t> # s . v-r 

7"7'J-tt, x-fX7°l^-<$ft/c^7 0 7 c FIB?lJ©a^<Dft^^ ; &-rS7^7 7U-^>^ 

- £ W L t# £ , S/c«r^X7°P^^ft/c^7°7 < -FiB?iJC)@SL/fcft$^#-r§^-l' 20 

l »#£fctt£T«, ^y^AftE^h Slftt^ > ^AftE^h StoStiyFOEM, H 
£bfcE7!lft£T?*!M#So *f^^l^fSatt, #'J V-iiOlrt s c F v * fell 
77-^J:lc«iSnfts c F v © «fc 5 ft ¥ II K I* © -T > £ F o & j: tfV > k" # § 
x-fX7°W©?j&£&-&L, £V>£*tt© RTS1fi«E?iJ*±tftt'&1#lltt*W , r S s c 

f v^-<7"^y-£, ^iI&x^-;H-x^J--y^L«„ 

[0 1 7 4] 

* H « £ fc , ^^ZxftE^h »«7y^AftE5U, *±tfa3£(DE5iJ0 7l/-A7 

/c(±^7°^ H**st 5ie?s*, s fctt r n a K3fao«ST?»fi^ - r s^aft;^ 30 
($u«\ ^7°xF, #iik{*^^£t) *Bi5£t *ft6©7-r 77 

L, X^J-x>^'tSSa*l«tSo 7>^A&l?J, > ^AftE?iJ> fe«fctf 

M^©E?lJ©-7 P-A7-^^7°7 C - F«, fVX7"H'Sn/'c^yf-b\ £ 7* f X 7° 

u>r*ft/£^^^Kj&^«*ftfc4?y?^u^^KoissK#ii-r«7*'f^^u-<sftfe 

*aiKf*^#ty^7°f-F^-i'7'5y--^>''' i !-©^'i'7"7y-^64^^tis 0 #«©« 

[0175] 

7 7 -f - x-r -*gs73 a a, ^7"f- Ffecfc o-'#iiKfr©^ft d AJitift 7*^ y - ^ 
x^y-^y^^ft, * bTBTa©^7 p 7 c f dosftuas) f 40 

•rsjpyjt^u^^KEJO^aw^ftscit^Rriie-rso 35? v> t? , *° y 5? * u * f- f u 
*m3±tfsaja«ftii, iK?n§^/f f (1 ot/caatso © c* fctt^o^a&s* 

ft -5 J: o E ■?•© V „, V L , Sft(iCDR»») © 

75 7 KE?lJ^e*--&t)^Tfi^x.TSo C ft 5 ©TjS^ffiffl IT, FSft(i#« 

!Uo a^T, FSftBK*tt, tt*0SS«ftffiffl (fllfctf, ?& ft 9J £ fc tt & if M 

t IT) Ofci&fc, tM*©¥©(c J; D**K:-&fi!S?ftflS. 
[0176] 

*5swo*uv>jpj^tt, ^ « ? ft s y a" y f « jfi n f § w w © 1* ffi ^ i w © ^ 7 P x f 50 
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ft^lcM^^^nvH, ^]WSBs*!HI»*fettlB*U, ^^^;l/Sfefi^yfe>^ + 

- 1 1 t ffl b , ib m m ft * jm » * ft tt a « -r § * £ © $ * * * & k a n- -r s . 

[0177] 

o 

[0 1 7 8] 

tt , '> * < i: 1 ® © « < B 1R ? 7 y K K 6 ti 5 . «5<SS?5^^H ( 1 H * ft 
ft 19) Kt^TljRJhft*^^*^ Hi^ltt^ MfflV&ftflk E?Uft£Stt»* 
?LT/$fcft, i0JX±O«6a«7'>yKOBJiJS*«ttf J E'nK:«l<aiRK:*»^6n 

# 3 _ Yt 5 # U 5? * U:*^ KS?J LSi^n (00*. ilft S ii« E?U K ^ 

ifi t p-asF^s $ /cti^f t #ftf seaj t m bsit i> c t «t s ) > ^^itt® 

fgv^«©iltgW^7°^ F££fi)t L#3 0 -IRIC, RL3SE0B> KIKfi^ 

[0179] 

8ftEM©Bffl$©fflJ*;fcti:rai$£, E?Utf SSHKRS tiff ?>o l -3 fcv> 

T, iK?n57^7'7'J-^^-ft« JR&^tt'***- (09*Ji\ ^7X5F, 77 

- v> 5 F\ S 7c & ^ £ x U 7 7 - tfUC^P-^MtStU C C T? « , BU fl © 7 7 7 

■fcy hfSIf, ft^lEflM, PCR^fl§§fi&H) > lR2h55^7'J-^^ 

- © SB ?U £ S "5 ^ T K ?U © ^ 8! 14 © * - * ;!/ ( k e r n a 1 ) £ 31 as 1" § 7 -T 7" 7 U - * 
yA-Cl^^4ibf 5o II$n5i^07^77'J-^y^-S/ttt7-/V0l?iJ 

ti§{l^©'7-Y7'^ U yM-EBIK-fe^* > hKKclftiiifitfc/ipTO^f n* 1 

in ^sii^nftiK^^y^'j-^y^-B, #^tn *w*n»^ia 

o 

[0180] 

# 8 E 14 S ^ *i«§0*StCi^©7^77 l J-^^ i !-^tty^7*f K7-f77'J 

-^rjittb, cci-ett (i) ±ia«s© 5 ©^^ 7'7 y isisn 

5E?iJ©7-;V©ffS^t j; 0 ^Jt?n§IB?iJ^-&Wb, ?bT (2) #ffl^©-7^7-5 
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[0181] 

*^iBSfc, ^©73*£fc:<fcoTf£e>tl£ i &© (p r o d u c t-by-p r o s e s 

ns-&'#Mtt^Wf s^^^ h*3- Kts) aftsnfctfy * * FEaitf* kto 

lSK±t)»*Sti5 : (1) fVX^l"f^^?Flft(if ^xyu^#iSft©7^ 
7 7 U -£*«>ifc££ n/c Hz 7°^ - (Ix ii\ iJJyF) * fettx t; F -7 ($1*. S\ 
KJSIK^?) ^^tLT7.^U--y^L, Z LT¥tbmfe2 nrcUtff -%fcte^\£ F 
- 7° £ %t a f S v -r 7 7 U - y ^ - * PI *3 J; tf / $ fc fct ?1 IS L > ItR?n/c7-f 77 

y-^/<-oy-;v*4i«t5ii, (2) ^astsEstifcxtr h-y^g^Lt, * 

LT?n(aD7^77'J-!!)^¥S*J; tf/SftftIISnT»IS5^^7 y 

^■rssi^i?^tlfc7^'7*7U-p<>'/ , !- ( £ ft « is « £ ft & ^ p - y fb 2 n ft ^ © n - 

) MxlciDMitSIl, fe£lf (3) 7*^ y -£^a6$5g£ ftfe 

P-fe7°£~- (flUfctf, 'JA'yF) *fc&4x^F-7° ttHiaft?) £f LTX* 

|J-->^*L, f lTfftai?tlfcH:7j!-lfcBxH h - 7 K SS £ f S M $ 5 'f 

7 5 y - * y * £ * «t / * fc a »*& u , awsn/£WJij«7-i'7*vu-^>'^- 

[0182] 

(Rftx-fXT'P^^cttf-'X^U-xy^a) 
* 56 HB © 73 ft 14 s M ^ * ft fc 73 )4 © v -f n J: § -f y H' F n 43 £ tf / £ fc » -< y e # 

* f- F E 81 * ffli f 5 26 fc m ^ 5 ft H 5 ■ C t "C £ -& £ ft t° U 5? * u * f- F (4 % * 
[0 1 8 3] 

*5ij©iB50©±«tKffiii , rs^rai4 cv) -t y hae^o^itb^ityijossu^ s * 

So iiODt^^yHtti, «•& (J) fluaafi? ©E8JOE5UO±«JU:ffi«b^ J ft 

£t (C„) «««e?©±ii£K:ffi*1-S. B y y/^©M©H > V-D-JB 
EJiJtf£&* c c ^Hffiwi^n^jug? (v,) t4, m&vrcD- ] ■k?*yh&J&&? 

s & ft©sEak j e-nfc«<v-D-j jsg-s-^ftafi^^ff^^t § ftisovt^^vht 

, f§fiW& Hit© Br^HM (V„) «3-Kt5. HISHc* LKltttt, V < "3 *» © J 

^^yF©i^t^<o*->©v-b^^yh©i"3^Sffi?iJb, L«©WJ^fIiS (V,.) * 

[0184] 

ftjsg^P7*y y(t>ta6t)#5nrs«*©/£«ss:u^- f y-a, BiHMjifc&w-sf? 

Eyj©ia©v-fe^;* y F t J -fe^ y F (fcD-fe^yF (HllfiT-$§f^) ) ii © 
!8^©^I&©ffl&frfr#©^titttSP#W£Ei3*-f3o HilisrBBttfcfettSttiiqWftlB 
^ij^ttttB. v - d - j iis-a-© us© d -t ^ y f ©^£i- &ss?j, *sj;t;N^^#ta^ 

Rts ; c ©S!iH4, r77^-r^-IiJ $ fctt r77^-r-f-Mft; (s h a r 

pen i n g ) J fcfftftlSo ft & » fc 14 > U&O r77Y-7 i -f-»ilSfbJ Ilii, 
RlSfi«©#S©fPBH t> «fe-KWt}4fflffl)tt}*SfiRJIc (CDR) ^lc^7XJ-»« 
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[0185] 

herichia coli *itf/^ry*7r-5'3'Xfiii:6»5K#0»atC* 

© If S 14 # Wi % ft /N -1 ~7 'J F — ^ 5 S ft 31 IS ? ^ •J' P — — V ^' 1" 5 fr 1 ■> S 7c 
ttK(*»e?9W^5 U- Cffil^L ig c D N Afrfc) *JB^5SrSia!iR0^fftfr 

K i D t# 6 tltf S ^ 5 nJIStt * il to I- T ^ S o 
[0 1 8 6] 

TVS(Huse&> (1989) Science 246: 1275 1 Cato 
nfcitfKoprowski (1990) Proc. Natl. Acad. Sci. 
(U.S.A.) 87: 6450; MullinaxS, (1990) Proc 
. Natl. Acad. Sci. (U.S.A.) 87: 80951 Persso 
n h , (1991) Proc. Natl. Acad. Sci. (U.S.A.) 88 
: 2 4 3 2) o * V x V * 7 7 - *J ftft x 4 X "f Is 4 ? 4 f 7 V - *5 £ Xf A 7 7 - i> % ii 
7^7 , 7>J-oa*0*««ttf < E««tlT^5 (Kangfe, (19 9 1) Pro 
c.Natl. Acad. Sci. (U.S.A.) 88: 4363;Clacks 
onBs (1991) Nature 352: 624;McCafferty£, ( 
1990) Nature 348: 552;Burton£>, (1991) Pro 
c.Natl. Acad. Sci. (U. S.A.) 

88: 10134 IHoogenboom&s (1991) Nucleic Ac 
ids Res. 19: 4133;Chang£>, (1991) J. Immunol 
. 147: 3610;Breitling&, (1991) 

Gene 104: 147;Marks£s (1991) J.Mol.Biol. 
222: 58i;Barbas&, (1992) Proc. Natl. Acad. S 
C i. (U.S.A.) 89: 4 4 5 7 ; Hawk i n slilfW inter (1 
992) J. Immunol. 22: 8671 M a r k s £ , (1992) Bi 
otechnology 1 0 : 779;MarksB> (1992) J.Biol 
.Chem. 267: 160071 L o w m a n & , (1991) Biochem 
istry 30: 10832;Lerner&, (1992) Science 2 
58 : 1 3 1 3 it, ## t UT*WlB»f KfflfflfftiS) „ iXmMKlt, '^f'J*7 

7^-Ci;DSJStt7r-^^^^T«ftt-§/cJ6(D^PVh^^7^-tffll'\©« ; &S 
^CiS) * *tf/« fciill (0J*.tf, 7"7-nfc!i3a--'J7h^X^J--y 

, if) T'X^j--y??n^ 

[0187] 

1 O © # £ W « & 7 7° P - x « , V»tJ*S*a75^^>'hRrSE (s cFv) 5 -f' 7 7 
(Marks?., (1992) Biotechnology 10 : 

779; Winter GfeitfMi 1 s t e 1 n C (1991) Natur 
e 349: 293;Clackson5, (1991) luffl I M a r k s 5, (1 
991) J.Mol.Biol. 222: 

58i;ChaudharyP>, (1990) Proc. Natl. Acad. Sc 
i. (USA) 87: 1 0 6 6;Chiswel IB, (1992) TIBTEC 
H 1 0 : 80;McCaffertye>> (1990) WW: £ If Huston 
6, (1988) Proc. Natl. Acad. Sci. (USA) 85: 58 
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[0188] 

tt5v,tsitfv L K^'ry*3-Ft«ifi?*ii*ti:*fitt« ; ^nsovife 

U -fr 5I«2tiiS*\ SftBVae^lStJ: Dffli?ti»5. ¥it F v tt, 
ae^tSiiffltKW-StifeUyjEJ-^^^K (tRI**^ ( G 1 y - G 1 y - G 1 y-G 1 
y - S e r ) .SftlillO'J yA-^^F (1 O ) *3-Kf5*'J:3 

? £ P # x Kt^^nts c tick <9 i& ifc £ ti %> o yy*-«, v„- u yft-- v t t 
tiVL _,jy^__ Vll (D^-rn^<DiiM*-eiiiov®«c(DC-*ffl, ftitfUZOVM 

[0189] 

|, Ti s c F v 7 v ^ ^ F a, 3Mfc& U y*-^^^ HCJ;9 U 7 ^ F 

g k 3 is * n it v „ *3 <fc if v u f ^ -r y 6 * § . scFvie?tfifiT6hft*, * n 

6I4% 77 _5;? FitiC^o-yftStl, ?lT/^f'Jt77-fp I I I («€? 3 

^g^n/cx^ F-7° (ffil*.tt\ IWttl, Hr^*-) 'NWIS'&KIO^T s c F v II 
[0190] 

J: * , x -r X 7- V J S tl fc ^ 7° x F IB PJ * fi V „ J: tf V L 7 5 7 & IB ¥\ <D IE W <D ft £ © 
ft (fU X tt\ s c F v ) »itf/Stett J tOVn*lJ:tfV l F^'ryft5V>l4 J tn60CD 

ft ft V „ & £ If V L K^'f>*3- Kts«y ? *u*^Kti, ^fii c C„*3 iff c L ) 

tt\ *|JhftCDR43-Kt5*y?i'l/*^HB< S« & p>T^tI« 7 I'- A 7 - ^ 
($3 J; Bt*fc3£1irflitt) S n — F t 5 # 'J ? ^l/^rh'tl^ftl, S^&Rft (P^ 
tf, t Mt£fett^£ftfc Flnl*) > fif*7^7>F&«3-Fta'J^l'4-f 

Hi B&gE^lL AIDS, iMfll^tt^S, JBJfeffifci!) ^ftltSc i: T? * 5 . 
[0191] 

fflli, #£©/W 7U F-vffii&i>fr * fc&#£SH«fflfl&fr 

7^77'J-i:bt, fflajc^n-yftfS d fc*pT*6Kb, C nttffl#-&fc S ft!# § V 
„ ft J; V L # -te <y h©#Sfcfctt5fi*£fc-&©£*tt*#«&"r5. V B 43J:tf 
V L A-fe-yFH^ 0fl*.tt\ 5 > A &!EJlf8f§s f ^ A fcSESK^ SfcttSTJfl 

tilt (directed 

mutagenes i s) tit), ^ftg#^iHb£-fr&ft!#3o V „ 33 

Atf V, fc-fe <y F fflffittftSM ( C D R) (Ltf Ltffg 3 <D C D R , C D R 3 ) ft 
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pcRfei xfit¥ mm.w i mw 3 t $ 5 «t 5 1 c d e n g e> , (1994) j. bi 

o 1 . Chem. 269:9533), s c F v ^fifSW^SftOttiW^f 7 
7U-%«ie-r*Ci:KHbT*IW^-3fl|«Ufl5*ffi7?*SCi:*<3SSnTV-«5 (S t 
e m m e r 5 . (1993) 

Biotechniques 14: 256)oRiechmannS> s (1993 
) Biochemistry 32: 8 8 4 8 (i, Hggtf'Jdr^l/tf^KPCRfc 

fi7y^ift*fi^8a#s c F v77^^KDt^ii!l4Sft*25bft. B a r b a 
sB, ( 1 9 9 2 ) 111118, tMMhtV'f Hft^FabO^aCDRSWlCitt 
SBB?iJ^7 y^Mfcf 5 c t fc <t D , ffl? ft RTgifittEJiJfcffl^S c fciBHf SWISS 10 

[0192] 

CDR^>^"Afk«, H1C D R 30&tO^T|5| 1 X 1 0 2D CDR, f Ltjo^oi 
^MfK LfciS© Hit CDR l»itfCDR2 ©^Jg#: % & 5 K L « C D R 1 - 3 ^S4* 
tft8t5illftA*tt5. i^KSftli-Kcflt?^ Hi« «fc tf/S fc (4 L ft© 

ij _ jg ^ m § £ fe K % 7- V * 7 r -*JZ p - ^ C*n5©BfcA/irti % 

(DBW.$ZWi%iWl$S <fc tf/S^ t- U * 7 7 - X 7*W 5/X r A T* it, lltaftl/ 1 . 00 

*J4\ BarbasB, ( 1 9 9 2 ) Mttli, 5 X 1 0 ? Oflfii*O&?4iL, 20 
C ftf±> S4t7>^iftSnitC DR©7-f77y-OCT</J>**SiJ-&(D»*E«^aitt 

[0193] 

cnB©^R«ftffilJffit<: i &i§t>B'f\ s c F vO/^f 'Jt77-^f-fX/l/^flt 

14, a^WftHaiJfflflSiSlBfcW/r^Stfctf^SnT^S (G r u b e r 6, (1 9 9 4 
) J. Immunol. 152: 5 3 6 8 ) „ RRev s c F vOllrtliS, 
^y(fhBT?OH I V-l •Jl'^xaSSIfiftSCtiC^SnT*!) ( D u a n 5 , ( 
1994) Proc. Natl. Acad. Sci. (USA) 91: 5075) 
, ?Uip2 l n! s c F vOlfiflllii, X e n o p u s IPf HfiiDit^SO 30 
il^PWtlCt^S^fltl/^ (B i o c c (1993) Biochem. 

Biophys. Res. Commun. 1 9 7:4 2 2 ). HI VlS^tltS/ifc 
(cffl^BHSfiSIAs c FvtSft, iSSniSt), s c F vO»»r±<Dsfilflitttf*£ 
tlT^5 (L i 1 1 e y 5, (1994) J. Immunol. Meth. 171 : 2 
11). scFvA^2©*^/f H (fl»JAti\ *XS fett«ltiRSf«Pttgttfb* 
f « ) CltSLT^5l^ii>'/^Jlt ) Sft«§*nT^S C H o l v o s t 6 , (1 9 
92) Eur. J. Biochem. 210: 945; Ni cho 1 1 s5, (1 
993) J. Biol. Chem. 268: 5 3 0 2), 
[0194] 

J£ KB *i# £ « 14 % W b > L T if ft W & E n ffl * fc © If # fc /h £ v> »J © * * * 40 
/^-L!#§^<©«!*©CDRgSK^IfeJ;t>'^>'^A<kS©$iJI®©^<^^:flg-r§ s c 

f v^7^y-%£j&L#£&e>«\ s c f v*t#:©s*3cfca : K^fes±*5 < fca : i#if± 

©ffiffl M ic * « L T fc i^, ctUcifx D ffi £r ft *6 K: , *f8BB © -f > £ h n <fc 

t>v y ajR*n^7*-f x^n r *nfeK(*:^&#6nfe«**»6 (ft* 

WKP CRtiiiSS/fcfi^P-ylb^Ctt)) H6ftftCDE*I»l)ljt5ftft|clV>6ft5 

$t##, jen^n- Kf*«» (loifcaast) fc^snti^. a&5*««iJc*i/-> 

T (4, CDR 14 a , #L#/t£ffi]S ($I;U4\ HWO92/039 1 8 SW09 3 

/ 1 2 2 2 7 # , 6±tf|W 0 9 4/2 5 5 8 SfKBlOiSlC, ftgEfbbfcSF£Sv 50 
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N A ) 6 6 ft 5 „ 
[0195] 

«st) ii, ^yei-oio±tf/$rcsoH*ii^, wtcDROiiiisciOffiia 

£ft (f^aWtC^s H«CDRtfiOHiCDRTf»»)8Sn, ? 1/ T L II C D R AMI O 

LfcDRt?sii*ns) , &ftr=as&#y ? * u*^ KE?u©*ffl*sfcf 

£ftfcft{#©£ 5 fcaJR«3fc*JVTf83i*tU ?tt'>ft<H 1 11 ©91 t8K 
IK 7 * y F K 6 n « 0 51 * « < S!R 7 «> > F (l@$ftl4I«I) *i V» T S S? £ 

nft#'J?*i/4-f ks?jb, m^mm^nm, mmk&snm, *LT/$fei4ffis© 

Sgfr77^-x^-£:^1-Sftl#7iq#&ft§£-t?l Hit fcfcl: ?nW±Ol§ SBi** * 

#51 sua < a«©7f > KK^w-6nii*o a&sftfcEaiasfc* ^ii©stft7w-A 
»j*5esftfcffiE^©*6£©tfttfc«w-rs.fc$fcjSJ i BSftSo 

[0196] 

&S£ftt#5 0 IWxUh-7'lis flUtf* S8£xe b-T-^ttt^ c t, 

ttS3g#K:£Sii©fifi©#8fc: * t) . i^ofaT'iisftiiiiE^^snf s D ^#>$ 

j;f)|^77^-r-f-£O^Ts c F v 7 ^ 75 'J - ^ ^^-^1* Wlcf ft LfS 

o 

[0197] 

* » M£ © e © * - * ^ * v * 3 - h f % « ^ * v ^ * * u * ^ F ® * " fi ^ ^ 
i)^^^tifcSi5ffi cea^tr, cdr) ^©stssjcfc D»Asnti§ 0 

-fcy h (1 otftfittiO © 1 o£fctt*ftW±©C D ROE^J^ittB, gPfe^SW^ 
CDRl^SS^ffl^TCDR (10SftB«S) *«SS«« t t t i «^ 

ti§^«tt©a*^ii)Sbf#§) , ^ iTiffi?nfc7^77y-^y^-!i> git*sv> 

[0198] 

iW©wr^^^^>F^7^FE^JSfc«BW©#»K# ; &=i-F-rSr'f'7.yp^$ 
ft fc 7 ^ K / # y 5* * P * ^ K (7^77'J-^^-) fc^ 77^-T-f-l 

Sfb^ftfcflfr? SftttiU F~7° ($J*i£\ UrT"^-, ffi©W^?> £fcttfl!l©xfc: 
F-^ffl) tcfcOStritSftS. 77^-f-f-IK¥I*»0iti:i:t 1 l;t), r)tSI©E 

[0199] 

BiiO(tSttStl/4^7'f7 , 7 l J-^>^-tt« JJfc&KJ: 9ISS£ftSo g*2ft3 
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, fcitfBSftS ti7c^id&££ ttfcKtf?* fcttxtf F-7°£MLT$£2ti3„ tlffi 
pH, -fa-yBS, rfH^^ylS^ * J; tfS6»©M*s J; HSftft^ 

D N A f fcti^yf- F/R N A t*£#0B*i'&til«itStt, ^ L T flf B © il *P t £ & ^ 

@ ir * n « o 

[ 0 2 0 0 ] 

ig^feitf^^c^iiio^e^^^^a^Kfsy^wi^^w-rs^y^F^a^w-r/cto 
&k&&?&. ens, ^^Kiiceco^/^BSBistioKa^frft^tttfs* 

[ 0 2 0 1 ] 

IHr^J-a) <0«ffl*S$t5. s c F v 7 << 77 U -©-fr-f Xtf, Lfc?L«?i£W 
ft 5 cFvE5iJO^«ltt*lWIS'r5tfi3et-5t» RJt6ftKD©*t&i^X© 
s c F v7^7*7'J-^*fBJ3t^(i:t^Tai;LV\ «©^f (C^f V-A s 

c F v-T^X^W^r/vU-fc^JS^S^fcOlSIHttfeitf^tt©**^ P*« 

« x tf F - 14 , itlftg^^ftTT'^'Jy-Af^yb^s c F v7^77iJ-i 
ffi^ft ^tf-Y F Sni5. ^^T^IxH F-7-|4^ft 5 tf-X©|fe£tt 

i#§ 0 -«K:, ?l^i<77^f^-X^J-xy//77yFli, U-XOB-oiB^ 

ft, *-n©-9-:/-fe , yK £fc«i^©&3;fc(4 2o©{i4©xHF-:/«%#^i~s£- 

fka, ^yf^Pti'vya, 33J;tfKffia«6*X^ U-xy^ffifcSSl^-rs. 
[ 0 2 0 2 ] 

V fc* S S l£ © Su * a il m K , IlORrSt^^yh^^fh'tftttV,, Vi, *5^li 

7 £ 1^4-^ Ftt-&# (/y-f-T'f-HtOilO^'Jy F(CfcV^T[B]S2ft£>a-n#0 

&V>-T?t© (fltfrK) |§ Jl L/c^t V ^7 # l^^T 4 FOIpMv SI « ft ffi ■ T- rIS* ^ 

> hEJ&Jiffc^B-VfkSns. MJ6^ 7^ F FIB ^"J OfcfWlE L v IMS * n ft 
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SUtPCRSlKfe^T, * © *l (B S % » * ^ V £ F P &' £ t>V £ «: ^ > £ # T* ff & 
Stu * Lt l PI -h « 6 ft § x * U > ?fl)7 <? y F^s E5Utt£©IOK:*ifi* n 

**iafSfcii>K^ ftSWtli, SISOWSfeftHlStC D RSftB»807l/-i7 
-tmtitt&nikt 3 c fctcfc D , *iRfli!:i:tlcl^6nil5. FJt SI T 36 n&\ Wli 

issjts it. hjr* ti/c 7 w 77 >; y^- 1 << y * f o ast*. m# s ^sstt* u =* * 

[ 0 2 0 3 ] 

©»«#«, cDR«s##iR#oi£*ft7'f^7y-otja*'!ifiiet5. 

c©cl;5ftK'(£ ; fe£fiE"3" i 5 l "3 © 73 i£ & l?fi$©ffiSft SH'S^W^^ 
J;tf/SftliCDR©7y^Afttt'&iCDRt»At5Cf!?£5o ^^CDRA* 

yh©E8ltt* t F C D R©&fc]0E5Ur-**#!HT5 C fcCi * L T W 

TOiJ'f K5'f>'CffioT*S#O ! fiJfe±0IK*tl8 :^«CDR(i, &J0©C D R 
E*JKttbT'>ft < t fe 4 0 %OffiK«ftE?iJRl-tt^W U ?UffH<li> &&© 
C D R E ?»J £ T '> ft < t 5 0-7 0 ^-t V b ©filWftE^Ji-t^f t W 
A «\ « C D R ffi m © m $ it , K a b a t 6 , (19 9 1) fflWfc5IJ$«nfc^$fc 

£i?n§5 ; d r S3 ?y © 7° — ^ c 1 oifcais) a, '>ft < tt-ooiiao 

35*8 fc. F C D RBJlKWbT^ft <tM0 %©ffi?lJISl-tt^Wf S CDR^ 

tftttssna, a&5a*ffifliK:«*K c-rfttJ-s, £»j© c d rimo^s; < fc fc 5 % t 

6 £ ft § £ 5 £ , 3y*yfxS?J^tlLf5 t v><o^ ($U^ 3~ 
850) ©&fcJ©CDRE5UtfJ±!fc*n, *bT&*q©CDR©|ffl©8iflJStt;fc3s$E?<J 

Hje^nftl/^, 011* tf* £ F V H CD RK?iJ ©*"&#«, Tyr.VaUPhe,* 
fcit A s po^-f n^T?*5*;i/#*^**B7 S7Pi%tfS€#, ^CDRt'Jd? 
*l/*^KI!JIJO^-* (10*fctt*») tt, A;P^S/*SOCDRa8tftn6C 

7 s / so^f n^t-s s <t 5 jtiam-s ns o ^ < -D-h^mmmm^'its cdrsmoi 
/niii, jgRtED&stu *bT&ao35«ic#ftt5CDRia^i:Jt8tT5S 

###W*75/lfcllJ!itf&D&£n3<fc$KS»bl#5. C©cfc5ftC 

m E JS * X / < W * t § It *6 t ffl v & ti tf 5 = £ 5£ © E 5U J; If / S ft « flg fi E 5U © c © £ 
■5 ft 7*-/V©*ltK« > Sit £ <fc 0*Sfc38J««n*. 

[ 0 2 0 4 ] 

^iCDRi^JCl^H> ^Mt#ftt§CDRE?IJT'$5tLta5nT^ft^\ 'P 
ft< ttlO<D^y^-5§&= H«CDRJi:fe^5Nffi*S#iPlCffla , r55y^A*fe 
liII(7>^i4S2? | JO - nl i ?:ttt5i!) 1 Sftli§tl/ft | ' , * 1 'i 1 m M # © fU Rt rt K S 

F © IB H T * 5 o ^«HiiCDREPJ©*^iis '>5<tfeai 00W--^4CDR 
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mm*^z>-. ftsfifc «'>a < t fcift i . ooo?)a--nDRS?J^t9 1 »s b < 

'>ft(fct8l 0, OOOOl--^*CDRSI*t*> b fcf b If 5 0 , OOOi 
t)^va--^JS:CDRB5lJ*fr«y: bfr b, RK, «#S^i75/tSl*V «#Wft 
75/SIil*^lt#ftt5t h C D R fcfctf S^OfuBtfcftbft^fr, £ ft Si f; 
ft fc # ft T 3 ( I" £ 5 » o. ffillciwTlFSSn*!^, tticttixi 

0 7 ~1 X 1 0 8 Oar.-^!S:CDRiM^#ftt§i:it$§^> If, # V» ■£ V> ft 1 x 

(a factor of 1 0) ^S^TlItS^f c O i ^ 

, - m , '> ft < t fe ft 1 X 1 0 7 

T?, cfc t) »S b < &'>ft < £ t. 1 X 1 0 8 IVT'-IXIO 9 M-'Sft»*httJ:©77 
-f^T-f fctKtt 1 X 1 0 10 M" 1 Sfcli?nMi077^T^-T\ ^i&ft/t 

Sft/cRM (0>J;Ui\ ft&m KitS'&f 5„ IlEli, ^i6$££ftfcKfUi, 0!*fcffc 
hfflE*ffiK/I (0H*«N C D 4 s CD8, I L-2H!7"?-, EGFl/^7'?-, P 
DGFl/-fe7"^) Oi54Kh?^'^I« ffl O h £ ft IS ifr? Ci^»"< H 3 ^** 
U :/p x-f > C , *KJaJS, ^7'J/Hewi s 3nfU L --fe U * >) s * /£ 

[ 0 2 0 5 ] 

I>"M£ft£o s c F v S, "eH SSftTfc D (FirekS, (199 

3) Plant Mol.Biol.23: 86 1), ^lTgl4»ltfe^tf 
ItSdiSmiS (Owens RJtiffYoung RJ (1994) J. Im 
munol.Meth. 168: 1491 

Johnson S^itfB i r d RE (1991) Methods Enzy 
mol. 2 0 3: 8 8 ) „ f^K, fiM*S ^(^©1^77^7 y 

r- tbtll/^niS (Ke t t 1 eboroughB, (1994) 

Eur. J. Immunol. 2 4: 9 5 2 ) . RlSfHtt 3 - K "T 5 E5U tt , S 
ftt# ($UH:\ P C Rif fl £fe(i^7^D- Wfct * D) , * LT ft £1813: 

ejij *tts#y?i'i^*fF (losftms) b, is±aflaKfe 

46lC»»^ftt#So 
[ 0 2 0 6 ] 

DNA^IISIB, ft3t«C«, 3- KjE5iJfcttftWlj&£attSftfc583iIiffliD N A 

ftigipf'ii-Bi'j&sftsfc* it ± » , ^u^^fe^j©^^^©^^-. ftetftss 
r*sgj in.w<Dny.M& ± tf » si caw ft* ft T?ii$s ft So 

[ 0 2 0 7 ] 

±Mi©£5fc> DN Affirm, EJUtfJSSillHJEaifcfl 5 m RltlfcBSiS ftfc (fftfeS 
, liilg?©^?^ £ H IR £ 51 H f 5 <t 5 ttilS ft ft) IS ± tf> T? f§ U 2 ft 

So Cft&©«&^* ft&Wfclis X If y- A £ ft «?t±©M# D N A <D&m 

n a e ?y t? » « £ ft tc c ft e> © m n © ft tu * fff as t t § » k: , aw?-*- c w a 

, fb5t'ff 'JyJfttt^t'^'ff » * # W "T « ( W A &\ * a ff S 4 , 7 0 4 
, 3 6 2 §S#lOi:t. C ft tt, ##ilbT*B^ffl#PritCgffl?fti.) „ 
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^iM/fHtiStSfcfelCffl^Stli?' (Wi n n a c k e r, TFrom Gen 
es to Clones, J VCH Publishers, N.Y., N.Y 
( 1 9 8 7 ) tIffiOCi. C nii##fe LT*Wlt*iLgfflSnS) . X$lffll§« 

«c#l!3K#lFT?H$SS ftTS 5 > fbTCtltt, CHOfflM, I^OCOSlfiftv H 
eLafflfla, 5XP-^iB#ftH4$Ofi' < JHE« S ft B MIB 3: fc fi 7 U F - 
■*ff#*Li^. cft5©*fla©7c*6©M^ 5§Stf3ffilE?iJ tt«iS^ 

y pt ^^_ ( xynyf-) (QueenS> (1986) Immunol. Re 
V 8 9 : 4 9 ) , fcitf&gfcSftS^O-feS'y^lKSifflJffi (fOx-tfs U * V - A tt 

t§„ iff* bV^ISSWMSSWtt^ Ifi^D^r/Igf, D'-f h^^O') / f*X> SV4 

[ 0 2 0 9 ] 

IH©s/xttfflttE?iJT?fcS- xyny^it fimttEJibTS' Sfett3' o^fft 
3EpK:a&S»-&. $5¥^a*Wtci|inLt#§o ^ft&tttfc, Sfctt3-F 

E5ijg#ort»Kffi«*ftsii^Kfc«i»«n?a&5o ttawma. d^wi^^ 
-AMfffl^ft, tftli* sV40iyAyf-, ■tf-^h^ffntf-Ol'^xy/Nytf--, # 

[0210] 

ft ft V - * - © 09 ti: > v?tHnIll'^H-€ief (DHFR) , f 5S?y*t-S 
Y-A-tLTfffl&git'lOlftittlfiffMl^ G4 18, 5 

[0211] 

StSllfflliSK-lKtspJfflSftS*^ ijyli;WyHiSi, y #7 x * g tftSxb 

^hDt;i/-i/ 3 >H> ffltDafeoSi^fflv^ stiff § 0 mjLKttfcfesneat-sfci&fc 

- a y , feitfv-i'i'DW^^x^S/ayOffiffl^frty ( - » K * SambrookS 
[0212] 

tf * a (o m <d % g 9 o ^ u y # y ^ ^ ^ f a > a k # » © « * » * * £ ft ^ T » ® * 

y*iIII&^aSt5 (-It, Scopes, R . . Protein Pu 
rification, Springer-Verlag, N.Y. ( 1 9 8 2 )* 

#$©££) „ - Uf»WE * fciillO«-ttS T*tti!£ft3 , ^^T^t°'J^7°^F 
Stfit, $ftS7ft-f¥I, ftgE&tt»e^2©M$8fcJ:tf£ffiK:te^Tffl^5 

ft !# § ( — US £ > Immunological Methods, I &* <fc tf I I # , Le 
f kovitsfc £ tfPernisl, Academic Press, New Yo 
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r k , N . Y . ( 1 9 7 9 43 £ Xf 1 9 8 1 ) * # flg © t t ) „ 
[0213] 

sfcj&Kfljv stiffs. ^yojaico^T, ftftf^ ^^wcjsniBatcfev^Tff^wtc 

f8££nSKJH(0ll*.Ji\ erbB-2, CEA, CD33, fc£tf33g#ICflftl0£» 
[0214] 

( »e y - / w 7" y y f x <^ y - - y 9 r y -t -< ) 

etittSo ijRsnf:7'r^7U-^>/^a, y-ypsn, ^LT-fyti' ha* iff/ 

tifc* U (#!U «\ SH2F^y) t$S^t57-i'77 1 J-^>^- 

, £ fc a BU © ¥ a6 ft % ts ft fc # U ^ 7" F IB 31 ( 01 A , lc?y/^Scii*o S H 

[02 1 5 ] 

7 7° P — , ^i6ftS^nfc^U^yg L FIS?iJ/b ,s ffl-a-^>/^K*ti:#ft-rsv^^§ 
ry-n-f^Uy FJ ->Xf A^I^T^S (Ch i e n 6 > (1 99 1) Proc. 
Natl. Acad. Sci. (USA) 8 8 : 9 5 7 8 ) 0 COT^P-f-a, iSf 
©7?f-f^-^- (Fields SfeitfSong 0 (1989) Natur 
e 340 : 24 5) , IIGa 1 4 i|g^ £ y R © S #| $ £ M L T\ -f y £ # t? © * 
>/^Jt-*y/^Jt(Ofiiffi*ra£t«. ftS WfC « > LOSgH, *#Ga 1 4 £ 

»ll^ffi*H^-<>'!^6*5o 2 0Ca^7V 7 F^y/^I (-73 & JO © * > ^ * 
KR?U fttcWM Gal 4 DNA*6-&K*-r:>'fre>&»K'ffi£tt 

* KIS©#?P*g © *5 •& 14 , G a 1 4 D N A F^^tGa 1 4 Sttft F * ^ > f: 

£B#§$;l, cntiGa i 4 e^asffifcftft rt kims nfc * -«is^ ($]*«' 

, 1 a c Z , H I S 3 ) ©iE¥©Sttlb^« < . ftafiK, y-^-f 7"'J y Ffitt, &JH 
© * y /< * K |c ffi S # f 3 It *I © # U ^ 7° ^ F IB iW £ PI M t 3 Tc 26 ffl v 6 ft 5 ( S i 
lver SC&cktfHunt SW (1993) Mol. Biol. Rep. 17 
: 155; DurfeeB, (1993) Genes Devel.7; 555 

1 Y a n g S , (1992) Science 257: 680; L u b a n 6> , 
(1993) Cell 73:1067; Hardy^ (1992) Genes 

Devel. 6; 8011 BartelS^ (1993) Biotechniq 40 
ues 14: 920; ISitfVo j t ekB, (1993) Cell 74: 

2 0 5 ) o t^Lv 7-/^7"UfFttO«S«', !2<0 / i;ao^y^^l'\OS^KI 

wt zte&vz y K<D^m*mfe? zrctbicm^znT^z c l i b $5 j; tf f i e 

Ids S ( 1 9 9 3 ) 

FASEB J. 7: 957 1 LaloS, (1993) Proc. Natl. 
Acad. Sci. (USA) 90: 5524; JacksonB, (1993) 
Mol. Cell. Biol. 13; 2 8 9 9 1 ^ilfMad u r a (1993 
) J. Biol. Chem. 268: 1 2 0 4 6 ), 7'J 7 F'^XrAliS 

tc, 20©^a©^V^^H©fflSffffl-ri.#!3fiF><l'>'^|Hl^fS/cfe (Bardwe 
1 1 S> > (1993) Med. Microbiol. 8: 1177; Chakra 50 
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b o r t y 5> , (1992) J.Biol.Chem. 267: 17498; St 
audingerB, (1993) J.Biol.Chem. 268: 46081 
33 J; tf Milne GT 33 <ttf Weaver DT (1993) Genes Dev 
e 1. 7 ; 1 7 5 5) , S fclif-O ^ >^ ^ I© t 'J dY-f ^tltt S K^-fy 
$HSf 5ft»lCt|l(^tlT^5 (Iwabuch 1.6, (1 993) Oncoge 
ne 81 1693; B o g e r d £> , (1993) J. Virol. 67: 5 
0 3 0 ) o 7-A^7ij7h'v'XfAClSft< ^/^l^SliO^y^t't'OSfi 
^l^Et5fc«)(Cll/^nt^5 (Da smah apa t r (1 992) Pro 

c.Natl. Acad. Sci. (USA) 89: 4 1 5 9 ) . SJ^tt, E. c 
o 1 i/BCCP ilfffflWX^ l J--V^"i / XfA (Ge rmi no6, (1 993 
) Proc. Natl. Acad. Sci. (U.S.A.) 90: 933; G 
uarente L (1993) Proc. Natl. Acad. Sci. (U. S 
. A. ) 90 : 1 639) ffiSfffflt«^y^^ll^J ^rDll 

IB?iJ^ll^1-Sfcfe©X^U--->'^01^^±0?ltiii<'5 , i'>'FC)/c:&t, y - / W 
7V-y KJ/7fiKiXSn#5. COi5li:l,TH£SnftEJlJB, 3 > ^ * BE 7U 

[0216] 

gHiH«&, KWOfci&fcgftStu «W K o ft T? a a v« . 

[02 1 7 ] 



[02 1 8 ] 

ml = 5 'J 'J 7 F * 

ft 1 = v-f^n'J'y Ml/ 

nM = f"/ -thrift 

pbs = v y»««£a£** 

ng = -f J 9 h 

H g = ^ ^ a ^' =y h 

IPTG = ^y^Dli/Pf t-p-D-A"?^ h ( > F 

bp = JfiJSJt 

k b = tnfilW 

dNTP = f* + > >?^^->H3 l Jy| 

p c r = # y 9 - -tr ai il s is 

X-gal = 5-7n ; 6-4-^nD-3--Y;/Fy;V-j3-D-#'7^hi'F 

D N A s e I = 7***^U#5t^U7--lf 

pbs = y y»«w^a<tai3ic 

CDR = ffl*tt$£H« 

MIC = «/M5fl±tlK 

scFv = fiftOfiF v75^*^y h 



-IRK, ffl»*.DNAI$S<D«¥Wftfi«ifcU m^fOtiif&m (ffilfctf, S amb r o o 

kS, 1 9 8 9, Molecular Cloning: A Laboratory 

Manual, Cold Spring Harbor Laboratory! 
AusubelB,1987, Current Protocols in Mole 
c u 1 a r Biology, 1 S« itf 2 S4 6 tf tii, 4 6tf K B e r g e r * J; 
»"K irame 1, Methods in Enzymology, Volume 15 
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2, Guide to Molecular Cloning Techniques 
( 1 9 8 7 ), 

Academic Press, Inc., San Diego, C A , ^ ft ^ 
ft##i: LT£#tf#IJ3illl*f KSESftS) KE*StiTV^5o M PS » * * J; Xf *° V 7 

tux?- Ymmmm^s Hsftn^oitftfcft^ xjavfe. *u=r5t*u*^i**Appi 

ied Biosystems Inc. Model 

3 9 4 DNA^«f, A B I <D it¥ M S, * M ^ T £ $ h Tc „ flfSnfis ^ & $ 
££ftfcDNAE^J£^^t"Sfti&©PCR7>'7'UV-- (ampl imer) & , ft: # 

[02 1 9 ] 

(HS#!i 1 . LacZilEfOSIfi) 

( 1 ) licll) 

nm&E.1&<Dtt!b<DmtUt> pUC l 8^*OS4iL a c ZalfifCd sDNAl 
|J^7-SIIIEJS ( rpCRJ ) SiTS^ft (B2) (28; Gene Bank 

mxo z 5 i 4^) 0 f^^^-mmit, 5 ' aaagcgtcgatttttgtga 
t 3 1 (mnm^ 1 ) *«fctf 5 • atggggttccgcgcacattts' mm 
m^2) x^&^rco if 1^^7^-7-5:, stmm^<om^K^. Wi z a r d PC 

R prep(Promega, Madison WI) IC±DPC RSftfr 6fSf*L 

[ 0 2 2 0 ] 

( 2 ) D N A s e I ?M it ) 

|5 5ji gCDNAil^, 1 0 ~ 2 0 # RW,1 £ T\ 1 0 0 )i 1 O [5 OmM 
Tris-HCl pH 7.4, ImM MgClJ 0. 15lfi?)DN 

A s e I (Sigma, St. Louis M 0 ) 1? ffi it L It . jg i t * ft D N A % % 

2 %<gBu57#n-*y;l/T?8c» bfc„ 1 (bp) 077^*^F^, D 
E8W*>SM (Whatman, Hillsborough OR) i'MOl^ 

£ 0 2 %«M7fO-^^;l'* &ff|g Lfc. D N A 7 5 V h 1M Na 

[ 0 2 2 1 ] 

( 3 ) DNAlii) 

»S!*nfe75^^>'h*% PCR Mix (0. 2mM #dNTP, 2. 2mM 
M g C 1 2 , 5 0 m M KCl.lOmM Tris-HCl p H^ 9 . 0 , 0 . 1 % 
Triton X-100, 0. 3 (i 1 Taq DN A^'J ^7-€, 5 0 ^ 1 Ol 

mm) *k i o~3 o n g / /x i ©ssT*f??i?a£-efco c<db#^t*«, v-&js 

iP L ft fro fe o 9 4 °C 6 0 # M , [ 9 4 "C 3 0 # R > 5 0 ~ 5 5 T 3 0 #1, 7 2 °C 3 0 
©Iffl] O 3 0 ~ 4 5 * ;K *±tf7 2t 5 #M£DMiI7°a ^i?:, MJ Res 
e a r ch (Wa t e r t own MA) PTC-1 5 0 f-Y/H-f ^ 7-K*^tffl 
Vfc. & Q & mm^<D'fr-£ %7 7 ? * > h <D P C RW&lLKWl^'C * Sffli:© 2 5 s 

3 0, 3 5, 4 0,*3ctt>*4 5D--l'^;l/^©S^©-9->7 , ;b^i«^b/fc(H2)„ 
[ 0 2 2 2 ] 

1 00~Z00bpO77<^^K0Bi4B, IlS1f^XiD#-OPCRlft^l 
*J:tf^iS-«:^ ; ?«OS**S^-r5- W R B * « it I* , jEHft*^ K 

[ 0 2 2 3 ] 

(4) 7°7-l"7-%ffl^fcP C R) 
^ft^ftO. 8 p M<D±.m<D774 V- (E5IJ## 1 & itf 2 ) Stt S P C R Mi 

x MOffiilKlOfR, tf» l 5 * ;KD P C R (^ft^ft^D-^ [9 
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4 °C 3 0 # ?S , 5 0'C3 0#PI, *itf7 2t3 0»B] ft 6 ft 5 ) 4> & * iEW ft "9" X 

ol-oifttff e>nft (12) o 

[ 0 2 2 4 ] 

( 5 ) ^ d - ^ y ^ & J; 5H/t ) 
±|20H4ft*OPCRgtl5 > *IB©«IBf*BaniHI6J;tfEcoO 1 0 9 1? 
mith, *LT±IBOXS 2 KIBISO ± 3 H ffl ±E * ft It 7 7 ^ * y Y * 

, BamH ISilfE c o 0 1 0 9 T'lftbfc p U C 1 8 Itlglft, E . colics 
ISII (S t r a t agene, San Diego CA)fc<fcDJtM£ft§£5 
ftifSft^ftTt, COMftii^ttfeffl^T^JKEStL, ^ Lt 1 0 0 /t g/m 1 7> 
fcT 5/ U >\ 0. 004 % X-gaU3itf2mM I P T GSftlT^-^b-MC 10 
» V> „ ++iiji#tflJS?nSH i nD I I I-Nhe I75^^^h*ttSff6 

[ 0 2 2 5 ] 

C L a c Z a Ifi?*«tT S 1 • OkbOffiBltf, 1 0~70bpO7 

^ y h KffiitZ C t % 43 «fc tfC ft 6 <D7JVHm « ft ft l 0~7 0bp<D7^?' 

fcDD^-038 4% (N=3 7 7) iiUacZ'fSS (Sa«4LOi^<0 9 4 %E» 
L T ; 12) „ 
[ 0 2 2 6 ] 

j|6hftLacZ-aa--ft*iOLacZig?«3-Ft5DNA*, «3fiil#© 20 
lS(LtSV\ EJlJftg+ y b (United States Biochemical 
Co., Cleveland 0 H ) 1? IB £0$ £ L , * LT C M£ 
■feZKieHfSjSSS%#-rSiii:*Bii-»ttlUfe (* 1 ) o l l / l 2 OiycBg^jl^ 
tB £ ft. J fLT7 1/-Ai'7KiI^tHSn4*^fto 

[ 0 2 2 7 ] 

[* 1 ] 
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BSIStlft 1 a c Z DNA£>±*£D4, 4 3 7 lI*E?>Ji*£ bfeo 
[ 0 2 2 8 ] 

1 0-7 0 b p (Dtyftfr %<DV N Amm±L<Dm(D &&mW3$^&, DNAffi?im£fr& 

0. 7% (N= 4, 473) t^^aS^tlfto CfttiRDtf'6&PCRfc£<RLTV> 

[ 0 2 2 9 ] 

1 4©(inB0jSISSnftL a c Z'nn - -0 7°7X^ FD N A*, ffl *> # , * 50 
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LTBrfllCSSi:: £ D Hfiir/HM Lfc*£* t# e, ft fc n p ^ - © 3 4 % (N=2 
9 1) JiLacZ'TSD, tlti:ft603ti;-tt, 5 < Rft5 3 

DNAOa»StlEj;54i;fefDTf355 5 . 
[ 0 2 3 0 ] 

10) fgltlSt^^ < 1 %T'$5tf IStlSo 
[ 0 2 3 1 ] 

ClDiHbT, *!? * D N AE^iJti, »< S *tf*«*5^t * D , /J>* 

tt t s -3 ^ fc n a t fc iHPJ © * s fc & mm m -e & § „ 

[ 0 2 3 2 ] 

CmfiW 2 . La cZ|gf*itf^5X5FDN A £ft©B M) 
( 1 ) Lac Zl6?Bi«) 

2^©L a c Zae?i*fc%ffl^T, 7 5lSiih/£ 2007-*-BOnX*- 
A-*ttHLft. RlhaF^*, L a cZolfi?0200infe*lt»XL., * # r 
-f?7-A-kLTffl^ft. fitaftiO^-A-S, 4ofl8ih3Fy*lt5 2 5 bp 
©#ffiPE5«n**»K »lh3 F >"© 5 % 2 OSi, L a c Zlgf O'J-f y^7>-i» 
rtfcfc*. 25bp©#ffiRE?U^ ^t^H^K.fcDHS (C^to *Sik3 K^ttx 
1? H ty *^ , SfcttTifilfcttt-frbfc. +-i'J;tf- + lOLacZa|gf (03) s -gr 
|ti2O01. 0kbflLacZf>7"P-FOl : DNA s e I fift 

L, tbTl 0 0 - 2 0 0 bpO77^^Vb*SlWlli:EI<!)A5lCtl!!lft. SI 
jg:/n ?5 .k*. 0. 5/j l©*'J^7-'lr'*itDL, fLT^gitfl 0 0 (i 
fcJKttfci* M0U l t*3^^|?eiito^T|3fi$nfc^ff kilolftTT'ltbft. 
[ 0 2 3 3 ] 

^ n - - y , t# £ ft ft fr ft © 3 p - - © $ft & , 2 4%; (N = 3 8 6 ) 
C fttt#fe©3 n n-oaiKKifcS:*:» (fftfrfc 2 5 96 ) Kififi LTfc !> * 200?- 
* - M © M * £ T* & o ft C t £ S L ft 0 1 0©»fi©3P--©:i:Tfi, ^ a £ ft 
S H i nd I I I-Nhe I fW PI 7 7 ^ * > F # W b ft „ 
[ 0 2 3 4 ] 

(2) FDNA^ftOMS) 

2. 7 kby775Ff» (pUC 1 8- + **tfpUC 1 8+-) £> £ ft , K Sft U 
„ +-*itf-+IOLacZ«lfif (03) iatt§2002. 9kbOT"7X5 
F © 1 : 1st**, DNAs e ItlftU * LT 1 0 0~ 2 0 0 b p©75 j'^ h 
**SSfflllKEKO±5K»8ib/E:. 7"a^7A^ [ 9 4 °C 3 0 5 5 °C 3 0 # M , 

7 2 °C 3 0&IH] © 6 0-9-f ^;l/T?a6ofeW^tt, ±fB©lS ( 1 ) £ & W" S fffi £ O 

VTfBH8*ttfc&# ^at©*ftTT-#II$7°n ^i^filffliLfto y;l/#*rtt. f?»/8 
7"o{f7ii, i*Otti:A;2iili2 0kbJ:0U*^i:i:*Sbft. c O i ? (c 1 1 , 
2. 7 kb(D7"7X5Fift (pUC 1 8-lfiffpUC 1 8+-) £:> 7"7^"V-C 

Ht7^^i«:l 00~ 2 0 0 bpO77i'^F^ 5>a$W£Sl3i L ft 0 
[ 0 2 3 5 ] 

77*5K±fc"te-©a5ffifcWT5fflffilP!R (EcoOl 0 9) 1?©$Hb^ 1*10 8 

MIS L s ^LtilODNA^E. col i ©»RMt ffl V^ft 0 flft^U tfEfg© <fc 5 
C» KJtfiftftSO. 0 0 4 % X- g a 1 7°L— h ± K » V □ t# S ft ft 7° ^ 7> 5 F© 

1 1 % ( N = 3 2 8 ) a , » ft f ft t> % + + ffl X W T* tb o ft o 

[ 0 2 3 6 ] 

(3) X/WHftDNASI^) 

) o ±IOL a c Z"8±3F>^Ift (pUC 1 8- + ) ^ DNA s e I«ftf>yi/ 
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-hfcLTfflVfco StSEftlLacZieftMtSl 8 M © ffl IH tt * # M f 5 

[ 0 2 3 7 ] 
[* 2 ] 

□ yhn-ju o- 0 ( N > 1 0 0 05 

8. 0 (N=8 5 5) 

T$$IX/W£ 9 - 3 (N=6 2 0) 

±WgL&J:tfTW&X'W & 2. 1 (N = 5 3 7) 



[ 0 2 3 8 ] 

77X5 HpUC 1 8*SJEf«E c oR I « E c o 0 1 0 9 , XmnI, *itfA 1 
wNITfiBftb, « 3 7 0 , 460, 7 7 0 , tsitf 1 0 8 0 b pO?7^ > H 
Lfc 0 cn5077i'^Vh^lIStiL, ^tT2%IiW7*"P-X^*/l/*^glJ«(C 
Hilt ( 3 7 0 iS*M©^y F t 4 6 0 &£*f©^y Kti, # K £ tl If * o ) . d 

maD, 3 -D<DWim<D?*-yic, *t*77^^h, tgt©7 7^r/h, 

[ 0 2 3 9 ] 

•^n ; ?n<D77^^yh ; &^i6fiJltlB*OJ;5tDNAse IT'SItU ^ L T 5 0 
~ 1 30bpO75?/^h*> ^n j ?tl©**©7'5^^>'hfcOl/^T2%ffiffi^;7^ 
d - X y ;V 6 flt Si t fc „ 

[ 0 2 4 0 ] 

T, 7-7^^yb©ft^iSa*l 0 n g / /i 1 i: l/fto y^-l'v — fciiinLfcfr^fco If 
3 0 f>Fi, 6 0t3 0#|] ^ 7 5D--T^/^lb, *LTH(l*7*0-xy;H«a 
[ 0 2 4 1 ] 

C ©*g*tt, 1 0 8 0 bp, 7 7 0 b p , S^E 3 7 0 bpl3itf4 6 0 bpO/^ 
F ft , ffi S $ ft ft 7 7 ^ * > h ft 6 8b 4 s W £ H 7f2 $ £ tl C t ^ W 51 K L fc „ CflS> 
»S^AH^^§7°^^^-Ofgffl^fe^<*e''^i:L. : S:^C-^ ; &^'f° 
[ 0 2 4 2 ] 

(US$14. I L - 1 fi afE^SII^) 

[ 0 2 4 3 ] 

V 7 X © I L - 1 ^Igf (BBG49) 33 <fc tf E . co 1 1 03 HyffiffliSSIt 
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§t:hIL-lj331jH?(BBG2; R&D Systems Inc., Minn 
eapo 1 i s MN) f&Rl&<D x y 7° U - h t L X fl§ V> fc „ fc h I L - 1 0 E?U 

fcV*XIL-l/3E^Jfc©IB©S5£K:fflni&ttilltt, ¥i§lTt)fiP4. 1 M©ft£ 
T? * S (05, ^sfBRIOlBttfcraftTfHtjfc) o 
[ 0 2 4 4 ] 

ttlfnolfi?©!! sDNA PCRllOlI, 7"7-fV-(!)|S, 10~50b 
p 7 5 9* y h (D D N A s e HI' it * «fc If M » » h * Ml W IK * ^ T ± J& S tl fc © t H 
PCRSBCffl^6n*^7'f?-i!)E}<JI4, 5' TTAGGCACCCC 
AGGCTTT3' ( E5U 3 ) * <fc tf 5 ' ATGTGCTGCAAGGCGATT3 

' (E?U« 4 ) Hlb Vita 

[ 0 2 4 5 ] 

B II $ K )S © 1 l!J © 1 5 © It ^ ;Mi , DNA*'J^5-€ IOK1 enow7^^ 
^b^ffl^t, ^ ti ^ n o if £ ;H5£ l ¥ ffi <d It & If SI £ Si in L&fr 5 5 , ittfco 

DN A^jP'J ^7--tf^-g-^^V^|l|*0!l 1 © P C R^fttCiSinLfco ¥10^0^7^ 
tt, 9 4 °C 1 #|Bk ±tf*^T? [ 9 5 °C 1 #118, F7^7^X/l?/-)HtlO| 
IH ( l£ *S t S * T ) , 2 5°CtCT^20#F!K>'*JL^-K lUOKlenow75^ 

1 g t& © ^ n ^° ft © -9- ^ ^ ;wc ^ r , a. — 7 £ K9^7-<x/x^/ — ;i/tf-pfflji^ 

fc (B5, ^nxt^^-Otei?: T _|"~ j T?St) . 
[ 0 2 4 6 ] 

2 2+^^;b©?fl3j£KjS [ 9 4 *C 3 0 » B8 h 3 5 °C 3 0 # B ] & 7 7 >( - H I, n $kM 
[ 0 2 4 7 ] 

L ft : 5' AACGCCGCATGCAAGCTTGGATCCTTATT3' ( SB 51J # 
# 5 ) *5 £ 5 * AAAGCCCTCTAGATGATTACGAATTCATAT3' 
(BB?iJ##6) o *LTPCR£jS*£«^Jlfcfct73±SE0J:5K:^SteUfco 31 2 © 7° 
7i"?-^7tt, flJKa5ffi©g{fctf&I3T*&5 =3 * 6 n S ft » J£ T? ® 1 C^7i:l& 

[ 0 2 4 8 ] 

Xba UsitfSphlTOPCRiKlOififtOft, LC7^'^RXba I - S 

p h I Bit p U C 1 8 £MiSS htco ^ < ofr© n P - -**©» Aft© FJB?iJ£, Hifiii* 
i^ft^J'DN AEJIJ^S^-y h (Un i t e d States Bio 
chemical Co., Cleveland OH) (CiOftSbfc. 
[ 0 2 4 9 ] 

± g|5 T? 1 7©£PXsJ- — 90©3PX-©DNAK^J&££<fc9jl<^tHStlfc 
o ^<0^©^DXt-A-B, to f" 1 ~ 2 U £ © a ffi L fc ffi H 14 K * -3 ^ T V^fc „ 
[ 0 2 5 0 ] 

m m tt t a ^ < a * w & * d x * - ^ - * ?g v § tc & k , # # t v » * w & 7 - 

PCRtt«©?£4PR#K (l~2 t C/#09 4°C^f.2 5°C\0) fct , J»*W*7--U>' 
2 r iBfi*K£Stt;fc7--;l'fifi.fcDfe*<-fSo $oT, T a q^^7--lf(CIo< 
7°p hnd/OVftifctf, I L - 1 jSjtfi?©-?}© l 0fS5ifH«*ffli/">Tt»*PX*- 

-tM © K 1 e n o w 7 7 ^" * y h) tt, ffiV>7--U y ^ ?i jg * I«! K W % tc *6 K ffl V 6 
tiff 3 □ 



(44) 



JP 2007-244399 A 2007.9.27 



[ 0 2 5 1 ] 

(US! $15. T EM - 1 (J7^3f^-*"lfef ODNASIlS) 
KCiDfOElfiiafittlBSShS. co^fififlJtt* * © S IS Htt * £ ft * * z £ , & 

.ttfjiiisi)q*£iiPb&v^*-fe7 * jr + j/it»iTitt*i8 8i t^nm-c* 

[ 0 2 5 2 ] 

^7X5H*^*ftV^«*tt«aiiaK:*»«-fe7***^AO«'Mflll:»S (MIC) % 
E . c o 1 i XLl-b 1 uelfi (S t r a t agene, San Diego 

ca) ©-««»**iti© 1 o' 2 ti?ci o ^ 1 (» 1 oooc f u ) s*s 

;l/Ot7t^'>A (Sigma, St. Louis MO) Stt57"l/-H::lt 
[ 0 2 5 3 ] 

tf^ft^ftO^P-bteJffrtiS&StffcS (Sstoft##WL B7U-VK16< c tick 

vrnzftz) o i o o omcommcD'/i'-- htf--n.LTftt>ftrca 

[ 0 2 5 4 ] 

( 1 ) 1110/7X5 FflffS) 

iioTEM-i g 7 ^^-^ie7^«ttipuc i 8&mw&mvrt (28) 

„ TEM-l ^^^V-gie^B, iitfiO. 0 2fig/inl?)t7O*'>At 

y^-fv-A ( IE ?ij # ^ 7 ) : 
[ 0 2 5 5 ] 
[ft 1 ] 

5 ' TTCTATTGACGGCCTGTCAGGCCTCATATAT&CTTTAGATT6ATTT3 1 



[ 0 2 5 6 ] 
[ft 2 ] 

5 1 TTGACG(^CTG^TCATGGTGGCCAAAAATAAAG!yVATAGGGGTTCCGCGCACATTT3 ' 



7"7^?-C ( MB ?U # *§ 9 ) : 

[ 0 2 5 7 ] 
lit 3 ] 

5 • AACTGACCACGGCCTGACAGGCCGGTCTGACAGTTACCAATGCTT 



43 <k tf , T^-Y D (IH?iJ#^ 1 0 ) : 
[ 0 2 5 8 ] 
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lit 4 ] 

5 8 AACCTGTCCTGGCgACC^ 

3 ' esf 11 0J I® SP -fit * *P Lfco 
[ 0 2 5 9 ] 

20©R)SS*«:S f i ITilftU 31*8 ? Ltli^illsSt § fefc 

K ffl^/Co 10 

[ 0 2 6 0 ] 

f|6hft^7X5FI^ pUC182Sf it^ofco CO/5X5Fli, T EM~ 1 
»fe?*J;lJ r P--3:7 p D*-#-£«*r'tSS f i 177^^>h*$lt5o 
[ 0 2 6 1 ] 

CO^^XSRftttSE. col i X L 1 - b I u e (Stratagene, 
San D i ego CA) Kffit & 7 * # * I*<D 9k'bfB.±tik&& , 37°CT ? 24 
fl# H $ T 0 . 02/ig/mn?a6ofe o 
[ 0 2 6 2 ] 

% 2 fg^ifiP b/cHt! l/^;l/^\COfflfi 1 0 7 c f u ) <D ^ffi L Tc? - (D mm%} teW 20 
7° U — hti D$£a£L/c 0 1 . 2 8 /i g/m 1 I t^CDf tttfSIift L^f^tlf /c 0 

ctitt, B tt o 6 4 fg <d m in * * t o 

[ 0 2 6 3 ] 

( 2 ) D N A s e I igffc) 
g§10ff»jaEJfc©fc»<DlSKfcU 75>fV-C:i3«fctfD (W# i; t> S f i I Wffi*-gr 
S ) SII/^pUC 1 82S f i OP CRtiDietiftO. 9 k b © d s D N A t* 

[ 0 2 6 4 ] 

^;V^tfCPCR||*^li^7^V-^Wi z a r d PCR prep( 
Promega, Madison WI) (Ci^iSLfto 30 
[ 0 2 6 5 ] 

155 /i g(DDNAlI5, 1 O^ISSt, 100^IO50mM Tris-HCl 
pH 7. 4, 1 m M M g C 1 2 4> 0 . 1 5lfeODNAs e I (Sigma, 
St. Louis MO) tfiftlfco 1 0 0 - 3 0 0 bpO77^Vf*^ DE81 
* > 3? j& SB (Whatman, Hi 1 1 sborough OR) © « ilk IK 1 
M N a C \ V<Dmth, fc<fctfx*/-;Va»fcJ;!3 % £JKmfctB«0#ffiKJ;oT2 
% ffi Bl! 7 # a - X V )V 5 » m L fc 0 
[ 0 2 6 6 ] 
( 3 ) 

Ill/c77^7y f^, 1 0-30ng/(i lOilT'PCRB^ft (0, 2mM 40 
Id NT 2. 2mM M g C 1 2 , 50mM KC K lOmM T r i s - H C 1 

pH 9.0,0.1% Triton X - 1 0 0 ) Clfil L ft 0 C (Dfttil*?? 
<>{ V - Sr to L & o /c a 9 4 D C 6 0 # ffl , & V> [94 S C30||, 5 0 - 5 5 °C 3 0 
g> IBU 7 2°C3 Oil] 0^-f^;K ^ 2 °C 5 ^FlOBIi ^7 i 

?:> MJ Research (Water town MA) PTC-l 5 0 

[ 0 2 6 7 ] 

(4) 7°^^V-»^ffl^aseiiStlO*ifl) 

0. 8 fiM^^tlfn^y^^V- (Cfect^D) &^TSPCR?I^tl^O?f$i±I/1i 
tl © # S? , te«ttf2 OOP C RlJ'^i';!/ [94°C30#fS, 5 0°C3 Of |, 7 2 °C 3 0 50 



(46) 



JP 2007-244399 A 2007. 9. 27 



# M ] Oft, 9 0 0 bpOt'fXO*-Oilil4fft. 
[ 0 2 6 8 ] 

( 5 ) * 

*s©ftiji5i»iit s f i i T-o 9 o o b p mm^mits 13^7^0-^^*1101, 

9 0 0 bp|ft5, T4 DNAUA*--g (BRL, Gaithersburg MD 
) &fflV>T»| — ©S f i IgB{uT-^:£-pUC 1 82S f itCjg-^bfco jl^fcr*, E 
. coli XLl-blueU!!lLlVnB#l/-H/, fLTO, 32-0. 64 
)ig/mliD-t;7t^->i (S i gma, 

S t. Lou i s MO) % L B fls- hKW^tca MM*. 3 7"CT?2 4H$fflJ 

£ T? i* W £ -8\ ff?>nrcnp^-^'/-;l/tLT7 ,, ^-h^5jit®i9, f Lt*©7') 10 

> Y' (Dnmi&<Drctb(D P C R x y 7" h £ LTl^fc, 
[ 0 2 6 9 ] 

( 6 ) 31 il < if ffii:^ * y k ) 

3 7 y Fosiisoftiftio»c»6nft»JtiEaft* 4 «ifr§u^;i/o-fe7* 

> i oo, £ atte * $ J$ r 3 & £ ) ^y-;i/b, *07!)yF©PCRS)Sofc60f 

[ 0 2 7 0 ] 

± IB © I g ( 5 ) fc *5 V~> T 0 . 3 2 - 0. 6 4 p g / m & & tiki? 7 * 9 * i/ I*W 
tt3P--0Stft**07*yF0jli)S0ft»0f>'^l/-HTffl^ft, LB7'D 20 
XtOl 0(t lOUJS*, ± SE O <fc 5 fc, 9 9 t 1 0 » IB , 35? ^ T? [ 9 4 °C 3 0 # W , 5 

2 "C 3 0 S> Pi , 7 2 °C 3 0 # Pi ] CD 3 5 V -f * /], , £ £ # ^ T* 7 2 °C 5 # O f? M xL 7° a 

[ 0 2 7 1 ] 

nmiLmm^mit t, * lt±ib©is c 5 ) kib«© ± ?tpuci82sf iki 

ISLfco S^*« E . coli XLl-b 1 ueIBKil/nD#P-hL, fit 

5~1 0 n g/m 1 ©•fe7t?t->ASftSLByi/-HC»Vift 0 
[ 0 2 7 2 ] 

5 ~ 1 0fig/mllr?#5tlfcnn^-^ N ifi$80~l 6 0 /i g/m 1 C-b7*^ 

SO^fyHlCffl^ft, S3© 7 f VKOft, n n ^ - £ , 8 0~ 1 6 0 (i g/m 1 f I 

> ; etTii«f?.flftO-b74-^^i>'Ati:H;yu-bbrcft, 3 p - - & , 3 7 "C T 2 4 
B# Pi 3 2 0 (ig/mlS TTf|6hft (M I C = 3 2 0 |i g/m 1 ) „ 

[ 0 2 7 3 ] 

-ty * $*i'L.Ki3if&mMi*. m m m m k # # l , ^tomi c^imtsnsci: 

(*fSi!# 5©Jil^ ^U-hfcfc&Wl, 0 0 0 IBIBS TO » «fc D S^lfflia 
«B £ T , 1 2 8 0 /i g/m 1 STT-OlIAMIfinfto 1, 2 8 0 /i g/m 1 T««lSn 
?c 5O0lfe^t^3Pr-?:, J|i-3DZ-0/ci6lC2@7°U-M, f ITS f i 1 
mxm^ts 3 a - - P C R ill $9 © $lj |$I V \y If y «fc t) tj 1 tf L /c o 
[ 0 2 7 4 ] 40 

•kyO + i'ACStSift^l 6, 000flSKJSiPbfe(MIC = 0. 0 2 /i g/ra 
I fr5M I C = 3 2 0 p g/m 1 ) 1 0©£Sflc#fc6tt;fc„ 
[ 0 2 7 5 ] 

IK2tlft^n-y07'7X5F%f4iE. coli XLl-blueffl 
fl§(Stratagene, San Diego C A ) tSL, iJ ^ * n ft $ $0 ft 14 

[ 0 2 7 6 ] 

BlS$*5 itfSJR© 3 OCD-9--r ^;Hi\ TEM-1 )S 5- £ £ V - -if K ffl t Z ff M b fc fi 
E^X^^ h5A0K£WK , e&S-fe7***S'A0*/>ffi±»fiKfctt;5 1 . 6 x l o 



(47) 



JP 2007-244399 A 2007. 9. 27 



1 6 C> it SP <£> & :£ U (ISD^^ftPCRSfcSA'fe'yb^SKfl) □ 
[ 0 2 7 7 ] 

c 7 ) mmttffi) 

1, 2 8 0 (ig/ralt'tf Lfc500|U?^3 0^-O^TH, 5S1TEM- 
l||ii-4IJS«l^lbfc= cti603Br.-Oft0 1o*6S5nfty775H 

<D S f i I m\m?t, Mfl#©JSt/iUc'$l^ ^x^-^i/ D N Affi^lJ^^ffi (U n i t e 
d States Biochemical Co., Cleveland OH) K 

<fc DE^msufco ^rofcass^tt* sirsftfcp b r 3 2 2 bb^j (29) tansu 

^Lt75/liflt ABL|I'*#^#^X^-A (3 0) CjJiSfS. 75/ltt3 
>t**fS-e^£fts ^LT^l^^F&l^StBT'^ftSo fflfG 4 2 0 5 AS, 
ji^UFf M 2 0 5 ^, ? 7 ~ V y Z 7 ? =- y K^it L tc C t ZtMQfct % * 
[ 0 2 7 8 ] 

900 1IlItt^i^Hi?n/:o G 4 2 0 5 AB, ^^7-^" P 3 7"nt-^ 
(3 1) 0-3 5 t - 1 oaiStOfflCtl^nS. Chen*5<fcT>* Clowes (31 

) K&i)mm-$ftrc7u*:-$-±y5mmw (u P -mut ant) a, v & 

ft fc S f i l77y^h05III(i:fiEf2n, ftt>T«W;*ftf&ftfro;fc. 4O0«li 
, t'f l/VMIfS!) (A 3 6 8 9 G, G37 13A, G 3 9 3 4 A, SilfT 3 9 5 
9A) , *lT40Sl73y|2ft*ti;ft (Gly 2 3 8 Ser54«C 3 4 4 8 T 
, Metl82Thr5£U3A3615G, G 1 u 1 0 4 L y s 54 U C 3 8 5 0 T 
, fci&'Alal8Val*Si:5G4107A), 
[ 0 2 7 9 ] 

( 8 ) ft?m 

[ 0 2 8 0 ] 

»?RtS8B> D N A s e I $ ft ± tf Wll fig E ft * 4 0 ft © »J * <D W T E M 

)S:^SlcJ;DDNASSi(!)^307^^F*^IKJtl/c/7X3FicMLTiIbft 
o RUSttSitJjj&^WK-rS^ftt, *«C*S4DNA75i'^yh (3 0-1 0 0 

bp) fcnajSEjSKffl^fco KLSii^aft?:, 8o~i eong/mio-by*^* 

is L (S i gma, S t. Lou i s MO) ^tf 5 L B 71/- h tStfllRbfco 
[ 0 2 8 1 ] 

£ <DW ■> 40tOll(iOff4iTEM-l DNAOtfiTT'Oll 

if ft] £ 3 #> fc , /^?4DN A77^"^yh (30-1 OObp) £ jf ^ 0 |2«7 
i7>FOSlSlf 80-1 60/ig/ml©-b7*^^^A^*-rSLB7°U 

[ 0 2 8 2 ] 

# 6 ft J£ K Is il # £ 1 6 0 ft g/m 1 ©■fe:7*#*S'.McJ8f^ ^LTnar-fOT" 

- ;l/ £ , 1, 2 8 0 fi g/m 1 ST?Oli|1-§ l/^/HO-b7* ?*i'A(i:||yi/-Mfc 
„ l, 2 8 0|ig/m I1?i5nfc|fe^f f-na --©ftJ6tS^P 

- h t /C o 

[ 0 2 8 3 ] 

C©KL3ii£gg{*&. W4iyc};Dfe3 2, OOOll^ittSSb/i: (MIC = 6 4 
0(ig/ml) a g Jl « , Wf9K«ft$ft/-cBflcWTEM-lS*«cSfettilPI«ft 
fcTEM-l£##J:9fc*7***^i*fcttLT64ffilSV^SteT?&3. t£ •=> T , DN 

[ 0 2 8 4 ] 

m tssiis ntcmmw <d s f i i »x*o d n abbi*, iasts^offi^Kfie^^r* 
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+ ^>DN AI?lja£*7 h (Uni ted State 
o . , Cleveland OH) *ffll>Tft£lft 

«D7^/ilS(Dfl030 (G 1 u 1 0 4 L y s ^ Me 
3 8 S e r ) « , S L^l? tlfc ^ P - >tci^ T^/c 

<d*7 * $ i*m&<oit!bK&mr*%>&z tomtit? 

y^S (T3842Cfe±0 c A3767G) & 6 tffc 
(D|S(Arg241His5£i:5C 3 4 4 1 T, G 
6 T\ *5 <t tf A 1 a42G 1 yS4i:K 4 0 3 5 C) 

X. tfm R N A (DfllJfiK £ t) ) n 43 <t tf * 6 < £ V ^ £ 
OF^ffifflSiSSSfttSiits * J; tf * ft ti> * * :v 

[ 0 2 8 5 ] 
[S3] 



s B i o c h 

(« 3 ) o wtm 
4 oou-'f 

&m ( G 4 2 0 
t 1 8 2 T h r 

a o b l s 2 



7 5/ 



ft* 



1 y 9 2 S e r 
* Jt 0 St !> » 



e m i c a 1 C 

5 A ) 43 <fc If 4 O 
, feitf G 1 y 2 

4 US 3 "3 CD §f £1 
0 C ft S> <D 2 ~D CD 

•s *. k & m l m %> 



10 



AlalSLys 
Glul04Lys 
Metl82Thr 
Gly23 8Ser 



T3959A 
G3934A 
G3713A 
A368 9G 



G4205A 



Glui04Lys 

Metl82Thr 

Gly238Ser 

Ala42Gly 

Gly92Ser 



T3842C 
A3767G 

G4205A 



20 



30 



J£3fi £ rcltfafr&t>#tc cfc t> 1831 l^;Wc& V^T 2 - 3 fg<Dtliq;&£ D & ) »itf3^0 
^Ibft75/lift (G 1 u 1 0 4 L y s , Met 1 8 2 T h r , *5 <fc tf G 1 y238 40 
Ser) %>a Glul04Lysfi±tfGly 2 3 8 Ser(^ < ^ O -fc: 7 # 

* + ^i!ttTEM - lfi|#SftBfflOTEM - lSSf# (ft4) fcfe^T#tt*5S 

[ 0 2 8 6 ] 

( 9 ) ^mu^^&m 

Ifi^Olll/^;^. Wi t ho 1 t, B . (32) OSata^aaE^gy^K 
INovex, San Diego C A) i D ttl I ft 0 

[ 0 2 8 7 ] 50 
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»SSnfeTEM«l P5*^v--lf (Sigma, St. Louis M 0 ) & s 
»?ill!:lTffll/\ f Lt/vXSF^tlft^E. coli XLl~blue| 
BS «r * iS t <i 7 n y h a - )V t ltH^fc 0 
[ 0 2 8 8 ] 

[ 0 2 8 9 ] 

(Hfifcfll 6 . TEM-1 (]7Hv-^lg?(D|II«»^fc*l^iI) 

iLfto (Glul04Ly s»itfGly 2 3 8 Ser) tt^ *7**t^ 

4f bT*D, cn«3ift2ftfcgStt0J*«£^flBfcbfco IS II & 0 4 k: ^ o 
[ 0 2 9 0 ] 

^J§<DW£Offi&^t>#«, iaSSfeD2 0(D*'JJ?*U*f KSffl^t^ PCR 
ieiDiSIpUC 1 8 2 S f i titfASn/'Co 
[ 0 2 9 1 ] 

[ 0 2 9 2 ] 
Hb 5 ] 



20 



30 



Ala42Gly 

< EflHMJ-l 1 •) ACTEGGGTGGACGAGTGGGTTACATCGAACT frtv? ( ^IJ§-^ 1 2 ) 
AACCCAC1?CGTCCACCCAACTGATCTTCAGCAT ; 
Gln39Lys: 

( ffi#J#*M 3 ) AGTAAAAGATGCTGAAGAT&AGOTGGGTGCAC GAGTGGGTT *JtlA» 
( 4 ) ACTTATCOTCAGCATCTTTTACTT; 

Gly92Ser: 

( K#Ilr§15 5) AAGAGCAACTC&GTCGCCGCATACACTATTCT fc*>v' { E£t|3££3. 

1 6 ) ATCGCGGCGACSGAGTTGCTCOTGCCCGGCGTCAAT? 
Glul04Lys: 

( BM^17 ') TAOTCTCAGAATGACTTGGTT&AGTACTCACCAGT CACAGAA ^ 

( EWBHK 8 ) ^aaccaagtcattctgagaat; 
M©tlB2Thr: 

( B3 ? B#9'1 9 ) AACGACGAGCGTGACACCACGACGCCTGTAGCAATG Mcw ( gg?)J^:^ 

2 0 ) TCGTGGTGTCACGCTCGTCGTT; 

Gly238Ser f^fe : 40 

( SI^J1H|2 1 ) TTGCTGATAAATCTGGAGCC^GTGAGCGtTGGGTCTC GCGGTA Jj^f 
( 2 ) 2GGCTCCAGATTTATCAGCAA; 

Gly23aser fckw- Arg24lHis ( fi&jfrtf .) : 
( @B$l#-*f 2 3 ) ATGCTCACJGGCTCCAGATTTATCAGCAAT J^</J 
( E?tl#^2 4.) TCTGGAGCCAGTGAGCATCGGTCTCGCGGTATCATO; G4205A: 
{ S?Ij#^*2 5 ) AACCTGTCCTGGCCACCATGGCCTAAATACAATCAAA 

TATGTATCCG CTTATG AG ACAATAACCCTG ATA . 
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OngO^nftlOy^^^^h^i&^bt, * LTMSEfc^ 9 4°C1#RS> 43 
< fctf&VT*2 5-9-'r*;l>: [ 9 4 °C 3 0 # Rfl , 50T30&M 4 6 itf 7 2 TC 4 5&B3 

■ensfibfco pcr^, sf i i^w^-ij-z^^v- mmm 5 <d79j - c & &tf? 

Sf i I TfJHfbb, ^ LTltlpUC 1 8 2 S f l^^*-JC»Abfc 0 KTOflft 
ffl » £• t> •£ tffc 6 ft ft (*4) „ 

[ 0 2 9 3 ] 

[* 4 ] 

10 



7a ^ 




MIC 


Mt^ in lU iff?. 


TEM-1 


frit? 


0.02 






Glul04Lys 


0.08 


10 




Gly238Ser 


016 


10 


TEM-15 


Glui04Lys/Gly23 8Ser* 


10 




TEM-3 


Glul04Lys/Gly238Ser/Gln39Lys 


10 

2-32 


37, 15 


ST-4 


Glul04Lys/Gly238Ser/Metl82 
Thr* 


10 




ST-1 


Glul04Lys/Gly238Ser/Metl82 
Thr/ Alal8Val /T3 959A/G3 7 13 A/ 
G3934A/A3G89G* 


320 




ST-2 


Glul04Lys/Gly238Ser/Metl82Thr 
/Ala42Gly/Gly92Ser/Arg241His/ 
T3B42C/A3767G* 


640 




ST-3 


Glul04Lys/Gly2 3 8Ser/Metl82Thr 
/Ala42Gly/Gly92Ser/Arg241His* 


640 





* cn&0M#©£Ttt, G 4 2 0 5 Ayot-^-^S^tiPKllttf t5„ 
[ 0 2 9 4 ] 

ff#£nfcgStfs MI C £ & SI 5© IS fin (doubl ing) <D|*)©9O£>Jfl0 
[ 0 2 9 5 ] 

G 1 u 1 04Ly s $KfcJU 0. 0 8 (i g/m 1 M?)M I C ©SJBO*^4t;5 C t ^ 
gftl, f bTG 1 y238S e r (lf-»<0^0«8EKfe^T10©$6i8:575/KS 40 
{b£ 3) 0. 16pg/ml©MIC<D**£i;fc(26)o 2lll#G 1 u 

104Lys/Gly238Ser«, 1 0 (i g/m 1 CM I C%lt5. £ © ^ S {# « 
, TEM-1 5KfiSt5o 
[ 0 2 9 6 ] 

Zin50R|-©G 1 u 1 0 4 Ly sSStlitfG 1 y238Se r^gti, G 1 n39 
Lys (TEM-3) £fcfiThr 263Met (TEM-4) t Mfr & t> T , » l; < 
;b©ittt (TEM-3 EO^T 2-3 2 /ig/m 1 43 i TEM-4 EO^T8~3 2 n 
g/m 1 ( 3 4 , 3 5 )) *4t5. 
[ 0 2 9 7 ] 

KUS!St«fcft#«nfc3O075/8S{t; ( G 1 u 1 04Lys/Me t 1 82Th 50 
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r/G 1 y238S e r) *fr*t5£S#t>*^ 1 Ofig/mlOMI C*#Lft. 
SBtf , t7***'/AK:#tSie?Oiftt026ftS3 2-6 4 {g © i| ill © IC IS T? & 
[ 0 2 9 8 ] 

35«5K#ftfS, SffS5TEM-l4*ll (T E M - 1 ~ 1 9) <D^tl€*Ui, 5 ~ 

£ IE SJ1 L l# 3 ( 2 6 ) . 0i *. , Glul04Lys^SfeitfGly 2 3 8 Ser|S 
«M73^*>0. 1 6 /i g/m 1 *«OM I C^Wf§Ci:^*W^lCfc'^Tffl^tl,^ttS 
Stlfc. D N A W£l$©$Jl&, ffl&^fr#£"Jfi&£ L, f ftf 1 0 (i g/m 1 OM I C 
$|t5G 1 u 1 0 4 Ly s/G 1 y 2 3 8 S e rOlS^tiW^lllStlft. 
[ 0 2 9 9 ] 

[ 0 3 0 0 ] 
B 

A10B scFvRftv ?nffifD-^I gCli, Pharmac i a (Mi lwa 
ukee W I ) 6 *» S n . P CANTAB 577-i> , xV7.:/l^^#- ; £ffi 
ffl-fSflJJKfiDPh a rma c i a 7 X7"I/^J'XfASf ffl Ift. 

[ 0 3 0 1 ] 

r-*;ELI SA (Pharmac i a7'?t^7M Sfttt77-f^*-li:J; 
DiWJtUfefccS) SSftMJS (7t^I gG) |c»<$g£f5*P-V©*#!§5tt;fc 
* 6 1? * 5 . »■& 7 -V -b W K * T A 1 0 B St(**S-&© 5 0 % H* * ^ i: /£ ^ -9" ^ I g G 

©ilSa, niiat^ifi^feoft. i«2nftfiw7ef-ff-fBSft, A l o B ^ 

[ 0 3 0 2 ] 

A10B scFv DN A * M 'M H # © }g a* K % V> E fll ft £ L (United S 

tates Biochemical Co., Cleveland 

OH) „ K a b a t (3 3) t (O tfc « fc S "3 < > C £> IE ?'J fi > S#tDS#tilt*S 

[ 0 3 0 3 ] 

(1) 77-v'DNAOlfi) 

A 1 0 B *t 5 7 7 - D N A ( 1 0 ji 1 ) £ , 9 9 °C K X 1 0 ft 

B-f ^1/^*7 2°C(CT2»FI^V*a^-htfCo PCRS^I (5 0 

mM KCUlOmM Tris-HCl pH 9.0,0.1% Triton 
X-l 0 0 , 2 0 0 fi M §dNTP, 1. 9mM MgC 1) , 0. 6 jimCftlffl 
O7°7-rv- > fc e fctf0. 5 /i 1 Taq D N A* U ^ 7-if (P r o m e g a , M 
ad i son W I ) £77-^ DNAtCiSitaLfco PCR7"py7i* [ 9 4 °C 3 0 # 
| ( 45130M, 7 2 °C 4 5 ®> R9 ] © 3 5 V ^ $ )V K t> fc -o T %M b „ ffl V /c 7 5 
-fv-te : 

5' ATGATTACGCCAAGCTTT 3' (IB?lJ#^f 2 6) *3 £ tf 
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5 ' TTGTCGTCTTTCCAGACGTT 3' (Efll## 2 7 ) 
[ 0 3 0 4 ] 

^1? 8 5 0 bplOPC RlH^lSaclt, f IT2%MI7«'D-X^;«^i 

[ 0 3 0 5 ] 

( 2 ) 7 5 ^ Mfc) 

3 0 0 n g (D^il/llLfc 8 5 0 b p (DAy 20^|igtT, 5 0mM Tr 

is-HCl pH 7 . 5 , 1 0 m M M g C 1 * T* 0 . UMODNAse^ I ( 
Sigma, St. Louis M O ) 7? $ it h ft „ ?S it L ft D N A & , 2 % ft ll ^ 7 
j?t3-xy*K6^T»ib, ? bT 5 0 - 2 0 0 b p M © V K * 7 /l> 6 « SI L ft o 
[ 0 3 0 6 ] 

( 3 ) t*K5>r 75 u -o*as) 

[ 0 3 0 7 ] 

rtWK:»Jlfi»*fiPffi% : &1"5JWTOCDRE5IJ*'&J«bfco TCDR H J tt , Kf*© 
HfBKft frS C D RfciKflcL, TCDR LJ tt, S#OLffllCti&«C DR4t«t5 

o 

[ 0 3 0 8 ] 
[ 0 3 0 9 ] 

[<b6] 

CDR HI ( @2?IJ#^3 4 ) 

5 'TTCTGGCTAC^TCTTC^C^GiL^TTCATCTAGATTTGGGTGAGGCAGACGCCTGAA3 » 
CDR E2 ( 5 i) 

5 * ACAGGGACTTGAGTGGAOTGGAATCACAGTCAAGCTTATCCTTOATCTCAGGTCTCGAGTT 
CCAAGTACTTAAAGGGCCACACTGAGTGTA 3 ' 
CDR E3 ( Efll#^3 6 ) 

5 ' TGTCTATTTCTG-rGCTAGATCTTGACTGCAGTCTTATACGAGGATCCATTGGGGCCAAGGG 

ACCAGGTCA 3' 

CDR 1,1 ( E?iJ#^3 7 ) 

5 1 AGAGGGTCACCATGACCXGCGGACGTCTTO'AAGCGATCGGGCTGATGGCCTGGTACCAACA 

GAAGCCTGGAT 3 1 

CDR L2 ( $&m^B 8 ) 

5 1 TCCCCCAGACTCCTGAXTTAOTA^ 

3 1 

CDR L3 ( g£?lJ#^-3 9 ')' 

5 1 ATGCTGCCACTTAOTACTGCOTCTGCGCGCTTAAAGGATATCTXCATTTCGGAGGGGGGAC 
CAAGCT 3 1 



±IBXS (2) ^60 5 0 - 2 0 0 bpOSliA 1 0 B ttflsD N A 7 5 > b t C D 

R * U rJSriflfMfc 1 0 ft ■=& ;l/ * "P jS *P tfto PCRi^ft (50mM 

KCUlOmM Tris-HCl p H 9 . 0 , 0 . 1 % Triton 
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X-IOCK 1. 9mM MgCl, 2 0 0 |i mCSd N T P, 0. 3 fi 1 Taq 
DN At°'J^7--ff ( P r o m e g a , Mad i son WI) , 5 0 n 1) £ 

ip L , ^LT94"CT*1»1, 7 *^T?3 5 t>f : 9 4 "C 1? 3 0 g> P*B 

, 5 5 °C 1? 3 0 # fS . 7 2 °C T* 3 0 # |BI © f? 11 J« 7" P 9 5 A « ff o „ 
[0310] 

1 (i 1 OSSlSS^l* 1 0 0 /i 1 O P C R i^K ( 5 0 mM KCU 1 0 m M T 

ris-HCl pH9. 0, 0. 1% Triton X-l 0 0 , 2 0 0 |imO#d 
NTP, 1. 9mM MgC 1, ?n?nO. 6 p M <D 2 O © ftfll 7° 7 ^ V - (EJIJ 
266J:tfZ7, TE#iOCJ:) ,0. 5 |i 1 Taq D N A # U ;>< v - £ ?i *P 
L , ?LTPCR7'O^7i 1 *3 01f^^l' [9 41CT3 Oil, 4 5'CT3 Otl, 7 10 
2 4 5#M] f7ofto 6tlS 8 5 OtiSl^'fXOD NA77^^/ r-£>*1^7«£: 
7x/-;l//^DD*;l/A»ttSL, J E-LTx*/>-/l/tfcJ8S#fco 
[0311] 

ft§J7°^v-«; : 
^1/7^-7-1 :E5U*#2 7 

5' TTGTCGTCTTTCCAGACGTT 3' 

ftflj7°^ V - 2 :SB?IJ#^2 6 

5' ATGATTACGCCAAGCTTT 3* 

8 5 0 b p <D P C R 4rt£fiilJ|5gg|l!l S f i H5itfNo t I T'JfftL, ffiBu£7#P 
-XflH^SlL, flTPharmac i a, Milwaukee 20 

Wl^^ifcpC ANTAB Sil^i'^-lcliLfto I nv i t r ogen (S 
an Diego C A) K i D EUStiSS Stffio T, IIS l/c^ ^ ^ T G 1 
MBS (Pharmac i a. Mi lwaukee WI) (Cll/^a^V- H, ^ L 

[03 1 2 ] 

£> n 3 3 P - - &3fc© D N A £ 1 00/i lOPCR g-g-ft ( 5 0 m M KC 1, 10 

mM Tris-HCl pH9. 0, 0. 1% Triton X-l 0 0 , 2 0 0 )i 

mOSdNTP, 1. 9mM MgCU 0. 6 fi M <D ft « f y 4 V - 1 (BB^J#^27 

, TE#BRO c t ) * * tf 6 rtljy^-Y v- (E5US# 4 0 - 4 5 ; TtB#5I© c £ 
) , & £ If 0 . 5(i lOTaq D N A t" 'J ^ 7-t") tilDb, ^LT3 Sit-l'i'^ [ 30 
9 4 °C T? 3 0 # PJ , 4 5 °C T? 3 0 # , 7 2 °C T? 4 5 ?J> fS 1 V P C R 7° P 5 A £ ff ft 
o PCRSilCI^^X^, 7SD-xyiH«llt «fc 5 t, * LTfMllglHu£# 
tl20CDR^»A?tife(DA^i*St«fti6li:ffi^ft. 

[03 1 3 ] 

CDRfll7 , 7-l'v- : 
[03 1 4 ] 
[ft 7 ] 



H 


1 


( 




£#4 0 


) 


5' 


a 


2 


C 




1^-41 


) 


5» 


H 


3 


( 




l#4 2 


) 


5' 


L 


1 


( 




S#4 3 


) 


5' 


L 


2 


( 




1^-4 4 


) 


5' 


L 


3 


( 




f-f 4 5 


) 


5« 



AGAATTCATCTAGATTTG 3 • , 
GCWATCCTTTATCTCAGGTC 3 • , 
ACTGCAGTCTTATACGAGGAT 3 • 
GACGTCTTTAAGCGATCG 3', 
TAAGGGAGATCTAAACAG 3», 
TCTGCGCGCTTAAAGGAT 3» 



6O0^iCDRH, »£g A 1 0B Kf# D N A <D ^ M 2 ft fc ffi S £ If A $ ft fc (07 50 
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RKftStJ-TjJpftRl^ttSWfS^, £ h E <D 5 u-y & & ( t$> l ooiRiftt* 

|t§ C D R^SSU, * LTfMPlgMu^WT § C D R © rT li & tt ft <D fi * £ £ $ 

$ n ft e t^^Lko 

[03 1 5 ] 

(4) iiiStt^sii ( tcdrj ) 

«Lfco CDR (Kaba t £«) *70 (ffl©#ftJ626) : 10 : 1 0 : 1 0OJ±$Tf 

£/£»fC^Jt£S§fS L, *LT*<J 2 0M<D7^y*y?'IEmc£ i? 5 ' * « * J: tf 3 ' 

[0316] 

CDR7-f7'7 l J-0^ l Jd 
[0317] 
lit 8 ] 

cdr hi ( mm^2 8 ) 

cdr H2 ( 9 ) 

5 • ACAGGGACTTGAGTGGATTGGAIGGRITTTTCCT^ 
AAGTTCSAGGJBC AGG G C C ACACT G AGTGT A 3« 

cdr H3 ( mm^rB 0 ) 

5 « T nr rn >paT.TT'rnPr:TnrTan RBGGGaCTAgTATAGGCGC TACTTTGACTTGTGGGGCCAAGGG 
ACCACGGTCA 3' 

cdr li ( bw£#s 1 ) 

5 ■^^/ 7 o T mnTinr- a rpr- a nr»rr;r aRTRnCAGCT GRGGTaTACGTTACATATRTOGGTACCAACA 

GAAGCCTGGAT 3' 

CDR L2 ( 3 2 ) 

3" 

cdr 113 c eawi s 3 > 

CCAAGCT 3' . 

ttWfr-O-fm&tt LfcE5U«, 70: 10: 10: 1 OOJt ?U*fK ( d C T? 7 0 % 
[0318] 

jlfUft 1 O^Ct^iCC D R V dfc, ±IBie (2) 3 ©ft£ 5 0 ~ 2 0 0 

bpCSfiA 1 0B D NA77^^h KSsiP L tc „ P C R rl-g-fe ( 5 0 m M K C 
1 , 1 0 m M Tris-HCl p H 9 . 0 , 0 . 1 % Triton X-l 00, 
1. 9mM MgC 1, Z00(imO#dNTP, 0. 3(i ICTaq D N A t' 'J ^ 7 
-■If (Promega, Madison W I ) , 188ft 5 0 |i 1 ) ^WtU L, * t T 9 
4 °C t? 1 # M , 7 2 °C T? 1 to M , *^f3 5*^^K [9 4tt'3 Of, 5 5 °C 1* 3 0 
#, 7 2 °CT* 3 0 fj>] OSSlt^P A^rfTofco 
[03 1 9 ] 

1 |i 1 OBI^Lftltft^ 1 0 0|J lOPCRil^l (5 0mM KC1, lOmM 
Tris-HCl pH9. 0, 0. 1% Triton X-l 0 0 , 2 0 0 m © 
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# d N T P s 1. 9mM M g C U * ft * ft 0 . 6 p M © 2 O © J* ft f V ■< V - ( S3 ?U 

2 6 *5 <fc 2 7 s TfH#5I © £ £ ) , 0. 5|i KOTaq DNAlU7-€) K 

III, *lT3 0*'f*;l' 4 5'Cf30fn, 7 2 °C T' 4 5 ® fS 

] T?PCR^B^7i*fT5ft, ||5tl3 8 5 0 Slitt^XODNA77^^>hOS 

[ 0 3 2 0 ] 

[ 0 3 2 1 ] 
Ut 9 ] 

^ 5« TTGTCGTCTTTCCAGACGTT 3' 

ft«t/5'f"?-2 :E«^26 5 . ATGATTACGCCAAGCTTT 3' 



(5) s c FVR*DNA!0pCANTAB5'\C^a--y^) 

8 5 0 b pOP C RSSSl^UPIfiS f i I 43 J; If N o t IT'SItU ffiHi^T^P 
-X^'il/*5IIL> ^bTPharmac 1 a x Mi lwaukee 

W I ft^iftp C ANT AB 5f I^^^-tI8bfc 0 I nv i t r ogen (S 
an Diego C A ) K <fc D IB « * ft 5 7? ffi ft o T 51 IS b It * * £ - % T G Hffl IS 
(Pharmacia Milwaukee WI) (CIl/nPt"U-H, 

[ 0 3 2 2 ] 

cOiST'Sibfc?^? 1 ]-^^ Bt'f^AOlKSffiffll/T, 5£«£ftfc3n#© 
SfttO^TX* l> - - y b 7c a 
[ 0 3 2 3 ] 

(6) nMm'&z v-ytomiR) 

9 6^x/U©'7-f^n£-Y#-7°l'-h©l 5 # x ;l/ £ , £ if # I gG (J a c k s o 
n Immunoresearch.Bar Harbor ME) t'l Ojig/ 1 )!* 
„ 3 7°C-eiB#P^3-hL, Ji^T'PB S fy<D 2 %(D / y? 7 v h F 5 'T T* 3 7 °C 
TM Btl/P^i'b/ia 

[ 0 3 2 4 ] 

10 0(11077-^7^^7') - (ixi0 10 cfu) ^100(ilO2%O5;H 
T'ligT3 0^FI7D'7^b, & V T* 1 5 t> x ;l/ © * ft € ft S to b * 3 7 °C 1? 1 Bf Psfl -f 

[ 0 3 2 5 ] 

35? ^ tf x 0. 5*®Tween-20S^t«PBS*ffll(V 3 7 °C 1? 1 HI © ?ft if* & 

fc t) 1 0 »|B T? 1 ^ x 3 bfc„ L/c7 7 - t> % 1 00(i 1 ©SttMffi ( G 

lyc ine-HCI, pH2. 2) T-^ttSb, S^T2M?)Tr i s pH7. 4fi 

JllCi+tfpb, ?lT7 7-^41Cfci6Eb7>X7i^v'aybfc„ COlR*^ ^ 

* 6 in s a b fc o 

[ 0 3 2 6 ] 

6-9-^ ;b©^ fi^©7r-^'^D-y^mv^ ^bT77-i ; E L I S Atci Oft 
nm^mm^^Vcmh, ZLTWXI gGC«ti»ltt*Pha rmac i a (Mi 

1 wa u k e e WI) S»©^-y h*JB^Tia£8#fc.fct>«t«*ft3#B;K:ft:jT7'y 
•fe -T b „ 

[ 0 3 2 7 ] 

fxxjyr-yt'flciOlillibftf^, ft&o^a-vJi* SF4SAi0Bl:Jt«U 
T ft 1 0 0 <g © E& « £ ft ft 18 il P ;V £ W b fc 0 « © ^ D - > * ffl V S 7 y -b -f 
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*^T50*OE«*ti;ftft^I g G <D St IS (i 1 ^nt^ififS ofto «&©^P 

- > t* -tiffin w-r s # stt csitt^f^^tifto 7r-^(UDfVxyu^? 
tt5Ktt0=ii£---8cH:Jfiin , rsJ:$"es5o 

[ 0 3 2 8 ] 
[ 0 3 2 9 ] 

IITEM-1 ?7^V-Blg7*filt5pUC 1 8M#&ffifflLfc (Yan 
ish-PerronB, 1985, Gene 33: 1 0 3 - 1 1 9 ), TEM-1/3 
^#V--tf«fg? ( r B 1 aj ) tt, ft 0 . 0 2jig/mlO*7t^-Htitt5 
Btt*ailSfc:#*5. 2^<07^v-£fflV^^£-K?iJ©PCRtcJ;?K Sfil 

mm%$%, 5' ijcD7°D*-^-i:i8'7^^- : <'--{fafi?©3' * *s t k tn *. « 

[ 0 3 3 0 ] 
[ft 1 0 ] 

7°7-rv-A(E»^-46) 

5 i TTCTATTGACGGCCTGTCAGGCCTCATATATACTTTAGATTGATTT 3 ' 

5 ' TTGACGCACTGGCCATGGTGGCCAAAAATAAACAAATAGGGGTTCCGCGCAC 
ATTT 3' 

*> J; « © 2 o © y ^ 4 v - * ffl ^ £ 0 v ? * v - -if it E?IJ ©PCR «fc * £ 

5 < AACTGACCACGGCCTGACAGGCCGGTCTGACAGTTACCAATGCTT 3 ' 

7:Mv-D(E«#49) 

5- AACCTGTCCTGGCCACCATGGCCTAAATACATTCAAATATGTAT 3' 

2 o©£fB£j£t)£ Sfil TfilHfcL* 1SU *LT Jm*fflV»TWTfclB 

£ p U C 1 8 2 S f i-B 1 a-Sf i Hfc, CO^Xs FHB L A Jlfc? £ tf P 
[ 0 3 3 1 ] 

pUC18ZSf 1-Bla-Sf l*llt5E. coli XLl-blue(S 
tratagen.San Diego CA) Kj^tSt 7 * '>AOl*PISIS 
& , 37 °C, 2 4 Bf M ^ T' 0 . OZ/ig/mlT'i&ofco 
[ 0 3 3 2 ] 

p B R 3 2 ZOf h?*^ ^'J ylfi?SffilttII*ffl^Tp U C 1 8S f i-B 1 

a-Sf it^D-ny^L, P BR322TetSf i-Bl a-Sf i * & fc . 3fc V 
TSspIiiitfF3pI*ffl^5pBR 3 2 2 Te t S f 1-B 1 a-Sf lOlRS 
{fcfej; tf 31 fcfc ± D T E M — 1 ir E f*^*H> p UC322TetSfi- 

s f i *mrc„ 

[ 0 3 3 3 ] 

TEM-1 iefOl*iB«4«IPIIS4 P CR&ffife.fcimTCy^^-^ffl^Tit 



(57) 



JP 2007-244399 A 2007. 9. 27 



URL It ■ 

[ 0 3 3 4 ] 
[ft 1 1 ] 

"fy^T— 2650(lB^JS^-50) 5' TTCTTAGACGTCAGGTGGCACTT 3' 

v-2493(I£»-*g-51) 5 ' TTT TAA - ATC CTA -AAG TAT 3' 
7^v-2651(lE»^52) 

S'TGCTCATCCACGAGTGTGGAGAAGTGGTCCTGCAACTTTAT 3* » &£.Zf 
-fy 4 T-2652(|fi?lJ#-^53) 

ACCACTTCTCCACACTCGTGGATGAGCACTTTTAAAGTT 



20CD'#6tlSDN A77^7>h^S f i 1 feitfB s tXlTfifkL, pBR32 
2Te t S f i - S f i © S f i BP ffi fc 3*S L . 16^5^7X5 H*pBR 3 2 2 S 
f i-BL-LA-S f i Hfc. ^5X5 KO*Hft 6 tf ttlfi /i - 7 * 

[ 0 3 3 5 ] 

il(D7°7X5F^TG-l«SSSfctiJC8679 E . c o 1 i WO^ftlAncx 

E. co 1 i JC8679 &RecBC sbcA (01 i 
n e r 5 , 1993, NAR 2 1 : 5192) T«S5 0 CCll^T^t^^i)'* 

0^g/mlOD7yb 0 U^>y^^W'rSfflf*«^yb-h±t^^-M^s^bT4#t- 
§3nr-oS^iJ^yhLft„ 7 y li U V W tt * a* L C ft 6 © H <E*# * ® 0 - 

[ 0 3 3 6 ] 
[ft 1 2 ] 

7°5-f 2650(@2^rj#-#50) 5« ttcttagacgtcaggtggcactt. 3't 
7 D 5^ v _2493(IS5lJ#-i-51) 5' ttttaaatcaatctaaagtat 3' 



If AtKD#ft&> 09^ < ttfa5^^$ftSJ;9^1:e : ?A ,i ^S< & ft & i: * 

[ 0 3 3 7 ] 
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[* 5 ] 



MB 


Te tPP-- 


Am p =10—— 


□ CJ--PC R 


TG-1 


1 3 1 


2 1 


1 k bT?3/3 


J C 8 6 7 9 


1 2 3 


3 1 


1 k bT?4/4 




5 1 


0 





•|SJ1 7%~2 5 %(DTb?V4&V>W®3a=.-tt7>Xi' 



[ 0 3 3 8 ] 

P BR 3 2 2 TetSf i-Sf i«J:tfp8R 3 2 2 TetSf i-Bla-Sf i 
O fli |g t o v> T fi ± T* 5E ^ tc o 

[ 0 3 3 9 ] 

/l-7?*v-l?Ig?OZOO»4ifi7*ttT<0±5Ki*tft. 2O0PCRE 
JS £ p U C 1 8 S f i-Bl a-Sf i*fy^V-bHTffl^Tfr^ft. 1 o © K fS 
a fit T © f 9 -< ^ - * ffl ^ T ff tc a 

[ 0 3 4 0 ] 

[ft 1 3 ] 

^5-f-7-2650(E^J#^50) 5" TTCTTAGACGTGAGGTGGCACTT 3' 

75>f^-2649(iafll«#51) 

5 ' ATGGTAGTCCACGAGTGTGGTAGTGACAGGCCGGTCTGACAGTTA 
CCAATGCTT 3' 

5 • TGTCACTACCACACTCGTGGACTACCATGGCCTAAATACATTCAAA 
TATGTAT 3' 

-f^^^_2493(@a^[J^:-^-51) 5' TTT TAA ATC AAT CTA AAG TAT 3' 



UlCi!)2O0B 1 alfi? (-SOB 1 aie?li5' *ffiS f i 1 »ffi*J:tf 3 
' «BstXl g|5ffi^#L, WOB 1 allS?tt 5' *«Bs tXl Wffi*J:tf 3 ' 
*t(SS f i lglHi^WTS) fcfcfco 
[ 0 3 4 1 ] 
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Ctl?)0200ie ; ?^B s t X 1 feitf S f i 1 fHkL, f LTS f i I ffiitfy 
X5FpBR 3 2 2 TetSf i-Sf i \cM$g Lfct&> B 1 a £ yfi» U tf - 

h%ttS^7X; F (pBR322-S f i-2BLA-S f i) £ f# ft „ (01 0 % 

C07°77 = F5:E. col i IfifiKl l/i' h B*U- H,ft„ COiSiBS*15ftg 

fcCn&£D3PX-^r 1 0 0 p g/m 1 ©7 U >4^tt« I/ - MC 

fflf 3«ipWft P C RSffit <fc D ilillbfco 1 k b <DW Aft0#£&> $ 6 KSSnS * 10 
•5 K M II (dup 1 i ca t e gene) %. % tltc C £ % ?nT , 

[ 0 3 4 2 ] 

C* 6 ] 



Mas 


Te t 3P2 — 


Am p3nz- 


3PZ-PCR 


TG- 1 


2 8 


5 4 


1 k bT7/7 


JC8679 


1 4 9 


1 1 7 


1 k bt?3/3 




5 1 


0 





( H * #!l 1 0. £»tf^*;l/0:/7X5Krt®^U*h'Ji:--hfflSl*.) 
$ h fc ffl31 tc it tt DO flg % 4 M t S fc & fc £ it -9- if )V <D ft is *. * jb v # § § *» £ $ £ 

[ 0 3 4 3 ] 

— #77X0fflii*.g£Ifcl4 % £Vl^bytf-h£LT©i3-7^£v-Hf©20©ritf 30 

* L /Co 
[ 0 3 4 4 ] 

Sl7fVKKj3^T, pBR322Te t S f i - B I a - S f i^rEc r IT$Ht 
iDA'^SP C R <D fc i6 © IE 'M ft PCR i: C a d w e l l PCR ( C 

a dwe l lfcitf Joyce (1992) PCR Methods and App 
lications 2:28-33) £ CO 1 : lCl^ft (1ml) Sffl^TPCRE 

«■ fc „ P C R 7 s D 5 A , ft W K 7 0 °C T? 2 # IS * 35? ^ T? 9 4 °C T 3 0 # M % 5 2 °C 
V 3 0 «> K % 43 * tf 7 2 °C T? 3 # M + 6 & / 1 V 4 t> JV © 3 0 it -< ^ 11/ T' S 0 , 1^X7 40 
2 °C T? 1 0 » fS T? tb r> ft . 
[ 0 3 4 5 ] 

lOOB 1 alfif 3>FP-;V/7X5 F^fltS/cJiOPCRSlST'fffl^nS 
7 ^ -Y "7 - & , ^7^^- 2 6 5 0 (EJ!l##5 0)fc«fctf:7*7-f7-27 19 (I3?lj# 
§5 5) 5' TTAAGGGATTTTGGTCATGAGATT 3' ~Q to r3 tc B C 
nB77^^yh# 5 9 £ L T U- fc f; £: 46 $Hfc £ ft, iittlftDN A75^^ HO 

[ 0 3 4 6 ] 

200B 1 aie?/7X5F4fP8t5ft»lC2'00|ftSPCRgjS?filJtl5 

fg 1 Oiejfc^^TB/^^V-Z 6 5 0 (EHI»*§ 5 0) * J: tf 7 5 50 



(60) 



JP 2007-244399 A 2007. 9. 27 



W V- 2 6 4 9 (K?IJff^5 1) Tffc D > * ITi 2 Olfi^ tO^Ttt^?^ V- 2 6 

48 (E?lJS^54) 6itfy7'f?-2 7 1 9 (IB^J*^ 5 5 ) 1? & o fc „ d ftfi> 2 

OOiibftDNA75^)«yh :77^ynt8 9 (^f-f 7- 2 6 4 8 *itf 2 7 
1 9 T-iifiL/c) J±tf75f^F#90 (7"7^V- 2 6 5 0 *» J: tf 2 6 4 9 

[ 0 3 4 7 ] 

RDtf-SftPCROfc, i|«nftDNA77^^h#5 9©*H4S f i 1 T'fflft 
»^?pBR 3 2 2 TetSf i-Sf i rtC^-^y^ltT'^x; Fp B R 3 
22 S f i-B 1 a-S f l'Oil'&SnfcftfflfcftaLfc. 
[ 0 3 4 8 ] 

IS D 3^ -6 ft P C R © ft > *|StlftDNA77?^h# 9 0 J: tf # 8 9 © Jll HI £ S 
f n*itfBs tX ITf5 0TCI?iBftb, HTpBR 3 2 2 TetSf i-Sf it 

i8LT7'7X5FpBR 3 2 2 Te t S f i - 2 B 1 a-S f I'd^SnftlB* 

ffiLft (HI 0 ) „ 
[ 0 3 4 9 ] 

7"7XSHpBR 3 2 2 S f i-B 1 a-S f 1 '* itf p B R 3 2 2 S f i - 2 B 1 
a-S f i 1 £ E . co 1 i JC8679ft&CXU£hD#U-hb, ^ L T S ft i> ?1 

■y- -< £ u y 7 u - hicB^TTjffl^il^bfco 

[ 0 3 5 0 ] 

f t^tcnnr-^ ( x h 5 << * U y ± T 5 n n x - © % t S-3 v T ) J&v 

LB-tet^-eiiJI^-a-, ^LT3Pr.-^t,DNA?;i(t!L/c„ d ftfci: ffl & © 1 
77yFt'J5„ lODNA^Eci It'filtU * UT±EO±US2 57> FOM 

[ 0 3 5 1 ] 

557yFI, 10077^^F7 , 7X5 Fttt 5*7*^4 ; ->i*i!)M I C ( » ^ 
HS » ffi ) tt 0 . 32f^W, 20077!/^yF/7X? FKO^TCMI CS1 

[ 0 3 5 2 ] 

(^li i i . 7 ^ y j( y h © x i/ ^ ]- n \y - -> a y £ <t ?> y £ # fi^ ) 
pUC 1 8S f i-B 1 a-S f i £ # t? Jl « ft E . c o 1 i « JB £ f B $£ © £ 5 K: 11 S! 
L/to 7"7X5HpUC 1 8S f i-B 1 a-S f i tt , |0tt|K:E*0<fc3a**WftT 
EM - 1 /?-^##-7--t?ji'g : ?£'5- :; Pr'f"i>o 
[ 0 3 5 3 ] 

P UC18Sfi-cef-Sfi(^n-yST2) (Stemmer WPC ( 
1994) Nature 3 7 0 : 3 8 9 - 9 1 « *P«»*T*f f t LtIffl?nS 
) fc#©T EM- 1 £*-fc7* ^^AirteSlfc^Sfcfco l(0 7"7X5 Ftt, d © 7 7 
X = F^ltSE. col ilt-b7*^*'>i>l!:o^TO6 4O(ig/ml0MIC^4 
lOOlSEfel 1 !, S#47"7X;FpUC18Sf i-cef-Sf i DN 
A^Ts 7"7X;FpUC 1 8 S f i-Bl a - S f i^ttSE. co 1 i ffl AS ft K x U 

[ 0 3 5 4 ] 

EU © * S? K 33 T s pUC 1 8 S f i - c e f-S f i Ei3*©-b7*^^^Ajlfe??r 
tt5DNA75^^hS, 7"7^?- 2 6 5 0 (E^J*§5 0) S ilf 2 7 1 9 (BE 
?lj # # 5 5 ) Sffl^SPCRKiDlibft. 1 kbOPCRtlft^DNAs 

elcit) 1 00bp*»ODNA77^7yK^ftb, ?■ LT c 5 7^^ > F ?: 
tftpUC 1 8 S f i-Bl a-Sf l*^t53>t!f yh4E. co 1 i « IS ft E 
x ^ ^ FP^Iz-FLft. 
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M ? % ii tt t -o v T 7 >y -fe -f b fc o IS * & * 7 K ^ f o 
[ 0 3 5 6 ] 
C* 7 ] 





0.16 


0.32 


1.28 


5.0 


10.0 




14 










$T~2. $fffc, 'tti* 




4000 


2000 


800 


400 


st- 2 jts«$- , 7-?r/>f 




1000 


120 


22 


7 




27 












18 











8SfrB, lpno#P-f3>l, ST- 2 Ce fig?^ft^ll^/itft 

frticsxsnfe. stale? (Mifcin^^nTO <om\*ft^> =thxn 

c fc^jS* ftfc. Stt £ *t ta 2 # 5 « £ ; ?7'-;l'fr &*«Sftfc > h© 

[ 0 3 5 7 ] 

^ 0 Ts s T - 2 16775 ^7>Mc±Dt7* * A Bit O i| in £ £ C S C ft 6 

5PCR*i^Ti(Bbfe. «|UDNA%DNAsetf|fiftl<T77^yF ( < 1 
OObp) tb, ?bT2~4(ig077^^i'hS±l30J:5lCtT?K:pUC 3 2 2 S 
f i-B 1 a - S f i 5^tt53yiff >h4E. co 1 1 IfirtCxl/* b P# l/- 

ht/co #jifcgisft;teinfi*a^©as^*7***^A*3£? - 5*^±fc7'u-h 

bfc 

[ 0 3 5 8 ] 

ryFn-^iLTpUCl 8 S f i-Kan-Sf i 3 > frV F S E . c 

ol ifeffifflb/fco pUC18Sf i-cef-Sf iOPCRtllOiftl^WD 

[ 0 3 5 9 ] 
[ 0 3 6 0 ] 
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50vK 








1 


0,16-0.64 


feu 






0.32 


10 /J\ 


1000 


2 


10 


10 


400 






lOOSHi @ 2.5 


50 @ 10 


3 


40 


100 h 






1280 




100 ;Jv 



10 



cmmmi 2. mwi7L&i£.(Q&fe) 

[ 0 3 6 1 ] 

II ©7^B-f t*^T, ^^^-pUC 1 8 5S f i-B 1 a - S f i^PCRT" 

\tf=y 7s 5 F*J J; tf B 1 a « fi? S$ # * WT S * til * W L . ?LT'J^7 7 ^ ^ > Hi B 1 
a OtfiBaJ^fen- FU. ?££ftB l aief^St5l3C77^7>h&S 

mm 8 OSSE iDPC R fcffiffl ITffBl/ft. i5^tt7"7X = F7 7^V>bi5i 
tfre^ft B 1 a*<E : ?^Wri>75^^>h?:±fB©73ffi^c};f5|31B5CE. c o 1 i J 
C 8 6 7 9 lSfiClH M3^V-M> ^LT^fti|te#Sft£llft3rJIffi<D-fe:7*£^ 

[ 0 3 6 2 ] 

2 <D7 fV-^K&^T s ^^-pUC 1 8S f i-B 1 a - S f i £ * fe L T , 
±fBfg 1 <D7yn-f-£SiU J;7C*f Stife^7 9 7X5 F75^^yh44*bft. 
ZO£D7 7^'^>'Mifn?n^f 1 aafe?©-ffl5*WL, ^CISI 2 OCD7 5 ^ 
^yh^ltlC&^T^t&B 1 al6?lCtfc^5 2dff)77i'7yhfeSfePCRia 
l)#ft 0 ^7"7X5 F77^^yhfei0 : 2Oi?)B 1 alfi?77?JiVl«*t'<T3y 
If x > b ft E . coli JC8679ffliai*lfcxlx^hD^U'-hL^ ; eLT^Ki|gJi 

[ 0 3 6 3 ] 

I3 0 77"a-f tfe^t, ^^-^^7X5 KtCli^^E. coli JC86 40 
7 9*HflartK:xU* ho#i/-ht, fLTf 16i#%i«©iao-b7t^ + i>i.± 
K f V - h L fc o 
[ 0 3 6 4 ] 

l4C77"D-f KfeV^T, xg ft B 1 a31fi?^> p U C S f i - S 

f i^^tJE. Col i JC 8 6 7 9 ilfilCll/no*l/-H.< ^ L T Jf2 K Is il 
#^a^O?iaci-b7^^4 : -^^±t7°U'-hLfco 3>FD-;l/i:lTE, col i 
J C 8 6 7 9ifflia^^±ftB 1 alfi?*fttt'<i'*-*»OV^ftl!K>?il/i' h D # U 

[ 0 3 6 5 ] 

Jg% II 1 ltit. ^^^-'\<!)2'30 7 7^^>b0ifX0a$B, rE^ft B 1 a 50 
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loiD75^n WSftSl^J: 6lOOffiv\ I3<07^o- 
jfxoa*fijfiKtDNA*iBo#feeffi# , r5i:fc ; 6^i'feo ft ■£ ft 5 , Z.<0 7~f 

D-^T-ttffl^x.^j&^i&nft^tjfc^e.-efeSo b*»b, S307^n-foissfci 

•jicnyiffybft « ISP'S ££5if#, ^n-oxi/nn^l/-^3y©a$BtB 

^gHT-aft<,5a*Wftffiraffl^^«#t]iT«^^^"- ; &fflv^T^^3i^?nt#§o 

[ 0 3 6 6 ] 

( H » #0 1 2 . ^**-©ttag&*»{brS#*ybW!ilJ&©fc»©*yM 
*5S<fcSftfc*Si3i (09*.tf* * n->{b«fg^ ©<fc 5 ft^ ^ — ^ n - KSftSEJU 
©«*©?§JS) *#*.£5'<**-&JI4K"r5fc*fc% BDS?ftH5l«Oi*^* 10 

htfifisn, * bT«»{tsftfcfSiDSf*tfs*R£ naso 012a, s-n^ 
n©*^?* #u?8i©*-fe y b fc^fs 1 o©^sffifii«^«piswt^"f"o as© 

) \ts lit5iefS©At y K07 7>^r>'^E?>JKSab#H *bTiifc* »$b 
< teffiPffiSlx. * fctt#ffiHtltel|§Sl*.fcH4 b!#S (0J*.«\ lox/creSftttf 1 

p/f r t*) mmmKm-^mmtmmL, igfifl-es s^miwtae? jsh^ 

«ft V> * * y h©BHg**ffittf5J:5K:'rSo 
[ 0 3 6 7 ] 

MiPCR77^7yhtLT*'yfc«issn5^, *n j e f n©*-f?'©*-b 20 

y HftSI^OA-b'y h © 8 & {@ SU © 5^ i - 7 £ / W ^ - ^ £ ft £> o * ir $ - 5 J 7 7 
hOfift^fctStC. ^-fijfiSJftlSitlHJISfcfc^Stl, ^bT<l©£BI§ 

« is su c s $ ft * # t t* * s n s tLTBfaosia^iKsn*. 

[ 0 3 6 8 ] 

*%BStt, Mft£*Wfc#*6n5fe©K:HbTlBittSftTV'>Stf, 30 

[ 0 3 6 9 ] 

(###«) 

KTcitii, #aii©wai-5»#T?#fflBfc*v' 4 TgifflstiSo 

[ 0 3 7 0 ] 
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